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SUMMARY 
1. Soaps are usually made from a mixture of fats, the in-
dividual components of which mixture determine the quality 
of the soap. The fats can be classed into three groups ac-
cording to certain soaping characteristics. Technically, fats 
within a group are almost perfectly interchangeable. Sub-
stitution of the fats from different groups, without changing 
the quality or characteristics of a soap, is possible only to a 
limited degree, which varies with the individual fats. 
2. The soap industry tries to minimize its costs by at-
tempting to make its blend of ·soap fats the cheapest possible 
without a detectable alteration of the quality of the soap. 
3. The soap manufacturers like to maintain the stability 
of their formulas, the ingredients of which often have been 
advertised as a guarantee for quality. The formulas, how-
ever, do not always give the most advantageous fat combina-
tion under a changed price situation, and are then frequently 
maintained by habit when a new formula could produce a soap 
of just as good quality. The economic substitution of soap 
fats is, therefore, smaller than their technical interchange-
ability would warrant. . 
4. The relative position of the major fat groups used in 
soaps has remained practically unchanged for the past 20 
years, because of the limitations of substitution between fat 
groups. 
5. For the same reason, tariffs and excise taxes on proc-
essing of imported fats have not caused, except temporarily, 
a shift in favor of the consumption of the protected domestic 
fats. . 
6. Factors affecting the price of individual fats are: 
On the supply side: (a) crop conditions, (b) price expecta-
tions conditioned by the characteristics of the source of the 
fat, (c) governmental regulations; 
On the demand side: (a) demand for types and qualities 
of soaps requiring specific fats and factors influencing the de-
mand, such as national income, (b) the discovery of a new 
source of fats, or the invention of processes for making syn-
thetic fats, (c) technological progress in making existing fats 
available for wider use, (d) the prices of competing fats due 
to their interchangeability, (e) price expectations. 
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7. Since fats within each group are highly substitutable, 
the content of the soap kettle varies with shifts in supplies 
of particular fats and in demands for particular fats in other 
uses; into the soap kettle fats go when they are relatively 
cheap and leave for other uses (food, paints, etc.) when they 
are relatively expensive. 
8. Large manufacturers try to take advantage of low 
prices by buying inventories. Errors in their price expecta-
tions lead on the one side to a speculative profit, on the other 
hand to a loss on their inventory. 
9. Soap prices generally lag behind fat prices. Big manu-
facturers of nationally advertised soaps tend to keep their 
prices and qualities stable because of their good will, while 
smaller producers tend to adjust their soap prices rapidly to 
the fat prices. 
Prices of readily interchangeable soaps have a very small 
spread, if any. Changes in the production of close substitutes 
are caused by slight price differentials in some cases or by a 
shift in the preference for certain of the inherent character-
istics of one of the substitutes. 
10. The demand for nationally advertised brands is less 
elastic than that of the unknown brands. The prices of the 
latter approach more closely to the costs involved than do 
the prices of the former. 
11. Of the shifts in the demand for types of household 
soap only the shift in demand between yellow soap bars and 
other household soaps affects the demand for individual soap 
fats. 
12. Glycerine is a by-product of soap. The quantity pro-
duced depends on the amount of soap produced, on the effi-
ciency of the recovery process and the type of fats used. If 
glycerine prices fall below costs, glycerine goes to waste. 
The demand for glycerine influences the demand for the high 
glycerine-yielding lauric acid fats. 
13. Annual changes in the consumption of individual fats 
by the soap industry can be traced to changes in the price of 
the fat or of its substitutes, whereas long time trends in con-
sumption are usually caused by lasting price changes, by 
changes in the composition of the soaps and the practices of 
soap production, or by changes in the quality and the· suit-
ability of fats. A mechanical procedure such as correlation 
analysis did not yield results because of the complex inter-
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relationships on the soap fat market, and had to be abandoned 
in favor of an inspectional analysis of each case. 
14. The demand for individual soft fats is highly elastic 
except for small quantities, i. e., the demand curve is very 
concave. 
15. Tallow and soybean oil have increased their percent-
age use of the soap fats during the last decade. 
16. The demand for soap and, therefore, for soap fats has 
increased at a higher rate than has the population. 
17. The soap consumption and, therefore, the consump-
tion of soap fats, reacted less than proportionally to changes 
in the national income. 
18. Import duties and taxes on the processing of imported 
fats are reflected in soap prices. Farmers want such levies 
on foreign fats that compete, especially in the food industry, 
with domestically produced fats. Soap manufacturers object 
to duties and taxes on their raw materials. A compromise 
policy that partially resolves this issue permits the duty and 
tax free importation of denatured fats. 
19. The soap manufacturers are in favor of tariffs on soap 
and usually opposed to tariffs on raw materials. They are 
also opposed to all other governmental regulations aimed at 
the soap industry. 
The Demand for Fats and Oils 
the Soap Industryl 
By ADoLF KOZLIK AND PETER DIEBOLD' 
• In 
Approximately 95 percent of the saponifiable raw ma-
terials used in soap are animal or vegetable oils and fats, and 
5 percent are rosin. Fats· are natural compounds of fatty 
acids and glycerine known chemically as glycerides. Glycer-
ides react with alkalies to liberate glycerine, while the fatty 
acids combine with the alkalies to become soaps. This re-
action is therefore called saponification. Many characteristics 
of a soap depend on the particular kind of fatty acid used in 
its manufacture. Since different fats contain varying propor-
tions of several fatty acids, the choice of a fat, or its substi-
tute, for a particular soap depends on the proportions of its 
various fatty acids. Because many fats contain very similar 
combinations of fatty acids, there exist some almost perfect 
substitutes. Even the differences in characteristics of soaps 
produced by different fatty acids are for most purposes not 
so exclusive as to prevent a fair range of substitution among 
all fats. 
It is proposed in this study: 1. To give a short account of 
the technical suitability of various fats and oils for soap, 2. to 
report the factors which affect the prices of the more im-
portant fats and oils used in the soap industry, 3. to analyze 
the reaction of the industry to the price changes of its raw 
materials and 4. to discuss some other factors which influence 
the consumption of fats and oils by the soap industry. 
The application of multiple correlation analysis in order 
to determine the causes for the consumption of individual fats 
and oils by the soap industry did not yield satisfactory results, 
because too many variables are involved. It was replaced, 
therefore, by the method of studying the individual cases, in-
quiring about the reasons of a varying scale in the percentage 
of one fat ingredient with regard to that of another. 
The substitution of fats is of economic importance to the 
soap industry as a consumer of fats and oils, to the farmers 
as primary producers of fats and oils and to the processing 
1 Project 710 of the Iowa Agricultural Experiment Station. 
2 The authors are very much indebted for critical suggestions to :1. A. 
Schulz of the Dept. of Chemistry at Iowa State College. who made many 
helpful suggestions for rewording, to G. W. Snedecor, Charles E. Rogers, 
Rainer Schickele and T. ,V. Schultz, all of Iowa State College, and to Karl 
Brandt at Stanford University. 
• The term fats is used in this study to cover fats and non-mineral oils. 
The usual termInology distinguishes between fats and oils according to the 
consistency. 
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industries (meat packers, refineries, crushers, etc.) as second-
ary producers of fats and oils. The problem is presented in 
the form of a few questions: 
1. To what extent can fats and oils be substituted for each 
other in the manufacture of soap? 
2. What determines the soap manufacturer's buying pol-
icy of his rl:l.W material? 
3. What is the effect of national policy upon the conflict-
ing interests of the farmers, producers of fats and oils, the 
soap manufacturer and the consuming public? 
Tallow and grease' are important by-products of cattle 
and hogs. These fats are used mostly in the soap industry. 
In the last few years soybeans became an important cash 
crop, and the market situation of soybean oil is of consider-
able concern.. Although soybean oil is used only to a small 
extent in the soap industry, it is a satisfactory substitute for 
other oils in the edible fat industry, oils which are widely 
used in the soap industry; therefore, indirectly the soybean 
market is affected by the soap industry~ In recent years even 
lard has appeared in the soap kettle. 
TECHNICAL ANALYSIS 
THE CHARACTERISTICS AND BLENDS OF FATS USED IN 
SOAP MANUFACTURE 
GROUPS OF FATS 
The fats can be put into three classes according to certain 
soap-making characteristics held in common. All three 
groups contain fats which are used in the soap kettle, al-
though the last group of so-called soft fats are inferior for 
soap purposes. Rarely is one fat used alone in the soap ket-
tIe; it is usually mixed with various fats of different groups. 
The fats are made up of various fatty acids, the composition 
of which determines the character of the fat. The combina-
tion of fats used in soap making again determines the type 
and quality of the soap." 
The three groups of fats are: 
1. The "slow-lathering hard fats" (fats producing slow-
lathering soaps). 
2. The "quick-lathering hard fats" (fats producing quick-
lathering soaps). 
3. The soft fats. 
THE "SLOW-LATHERING HARD FATS" 
This group includes tallow,· "grease," hydrogenated mar-
• The term "grease" as used in this study covers inedible pork fat and 
fats recovered from garbage and sewage. See page 433. 
"The characteristics of soaps made from each fat are found in table 1. 
• Tallow means inedible tallow if not otherwise stated. 
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ine oils, palm oil and vegetable tallow. These fats are all of 
a hard and firm consistency, a quality desired by the soap 
manufacturer. Their cleansing or detergent qualities- are 
good, yet they are non-irritating to the skin. However, they 
lather slowly, and their solubilities and consequently their de-
tergent qualities in cold water are usually poor. Formerly 
when tropical fats of the second group were scarce, soap was 
made almost entirely of hard fats, often of just one fat, 
usually tallow. 
All the "hard" fats which produce slow-lathering soaps 
have very similar characteristics with respect to their suit-
ability for soap production, so that there is no technical limit 
for their interchangeability. The similarity becomes clear 
from table 1 where all the important characteristics of fats 
used in the soap manufacture are given. For some special 
purposes there is a slight difference between the fats of this 
group which is discussed in the section on soap types. 
As a group, the slow-lathering hard fats average close to 
60 percent of the total amount of fats used in soap, with 
tallow alone comprising close to 40 percent of all soap fats. 
Most fats of this group are produced domestically in sufficient 
quantities to meet the home demand, except palm oil, which 
is entirely imported. 
THE "QUICK-LATHERI'(G HARD FATS" (I,AURIO ACID OROUP)' 
This group includes coconut, palm-kernel and babassu oil. 
These fats are distinguished from others chiefly by their con-
tent of appreciable quantities of lauric acid, which causes their 
soaps to lather quickly, and to dissolve readily in cold and 
salt water. The latter quality makes fats of this group es-
sential for the production of so-called marine soaps. The con-
sistency of the soaps from these fats is very hard, and their 
cleansing quality is good, but they prove irritating to some 
skins, and their lather is not lasting. 
Although chemically the fats of this group differ per-
ceptibly, they are almost completely interchangeable in soap 
production. (See table 1, page 478.) 
On the average more than 20 percent of the fats going 
into the soap kettle are taken from this group of which about 
90 percent is coconut oil. All three fats must be imported 
from the tropics as there are no sources of fats in the tem-
perate zone which contain lauric acid. Since fats of this 
group are essential for the production of some kinds of soap, 
it is impossible for the United States to become entirely self-
sufficient in the production of soap fats. 
7 The term "lauric acid fats" is used synonymously with "quick-lathering 
hard fats," 
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THE SOFT FATS 
This is the residual group distinguishing itself from the 
other two by only one common characteristic, soft consist-
ency. In the United States only two fats of this group, cot-
tonseed oil (or foots8) and olive oil (or foots) are or have 
been important ingredients in soap. The others are used in 
the soap industry only in insignificant admixtures, although 
they may be of great importance to other industries, such 
as linseed oil paints and varnishes or castor oil for lubrication. 
For the production of most hard soaps, which constitute 
about 90 percent of the total soap produced, soft fats are in-
ferior to hard fats. As a cheap substitute of hard fats they 
-mostly in form of foots-can be used in a limited amount 
as an admixture to hard fats. In addition, soft fats are used 
for special purposes, for which the interchangeability among 
them is usually smaller than among the fats of the other 
groups. A short account of some soft fats follows: (See 
also table 1.) 
Olive oil (or foots), although having rarely amounted to 
more than 3 percent of the total soap fats consumed, possesses 
high soap-making qualities. It is used by itself to produce 
special soaps of singular cosmetic and skin-soothing quality 
(castile soaps). Its high price in the United States prevents 
it from being used more extensively in other soaps. 
Cottonseed oil, too, has some good soap-making qualities; 
its soap lathers quickly and is very soluble, surpassing in these 
qualities soap from all other fats except those of the lauric 
acid group. It yields, however, less soap per pound of fat 
used than coconut oil or tallow. Its soap is soft and difficult 
to preserve and may become rancid. 
On an average 12 percent of all the soap fats used at pres-
ent in the United States are soft oils, most of them being 
foots. Previous to 1919, however, the soft oils contributed 
as much as 40 percent of all soap fats, of which cottonseed 
oil constituted an important part. Now cottonseed oil has 
almost disappeared from the soap kettle due to unfavorable 
price conditions. 
BLENDING OF FATS 
It is readily seen that none of the individual fats (with 
perhaps the exception of olive oil) produces an ideal soap. 
But with a knowledge of the characteristics of the individual 
fats, the desired qualities of a soap can be achieved by blend-
8 The term foots as used in this manuscript refers to the dregs (ad· 
mixture of oil amI organic and other impurities) which settle out in the 
bottoms of the tanks in which the oils are allowed to cool and in which 
they are stored. 
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ing the fats from different groups. Thus in a combination 
of tallow and coconut oil the latter will contribute greater 
solubility and lathering quality while the former will add 
mildness and longer lasting lather. The perishability of cot-
tonseed oil will diminish in a mixture with tallow and palm 
oil. These latter oils will also add hardness to the soap blend. 
Special purposes such as soap for salt water use, or chips for 
washing machines requiring quick lather, will influence the 
composition in favor of the fats of the lauric acid group. 
The properties of individual soap fats set certain limits 
to the combinations which can be used technically for the 
production of a specified soap, but they leave a wide range of 
combinations open to the manufacturer within which he may 
substitute one fat for another, particularly if the fats belong 
to the same group. His choice of the combination is usually 
influenced by the price situation on the fat market. 
It wiII become clear from the later analysis that the inter-
relationship on the fat market is very complex for two rea-
sons: 1. All fats can be substituted for each other, and 2. all 
fats can be used in each fat industry (soap, food, drying). 
The price situation usually determhles to what degree each, 
fat is used in each industry. The soap industry provides the 
least profitable use for a fat. so that all fats go into the soap 
kettle when they become cheap and switch over to other in-
dustries when they become expensive. Almost any fat can 
be found at some time or another in the soap kettle. 
The following section contains a more detailed analysis of 
the 'composition of raw materials used for the more import-
ant types of soaps. 
THE USE AND RAW MATERIALS OF IMPORTANT TYPES OF SOAp· 
The more important types of soap can be classed into two 
groups, 1. the hard soaps and 2. the soft, liquid, and various 
specialty soaps. The first class is by far the more important 
and usually comprises more than 90 percent of the total soap 
production. 
HAnD SOAPS 
The following are the special raw material requirements 
and characteristics for the hard soaps. . . 
TOILET SOAPS 
A soothing effect on the sldn and lack of offensive odor 
are prime factors in the choice of fats for toilet soaps. Such 
properties as solubility in cold water and good lathering are 
• The soap-making qualities listed for each fat are found In table 1. 
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also important. Neutral pigmented fat is preferred because 
color, if desired, always can be added, while such oils as olive 
and palm oil, the former green-gray and the latter reddish-
yellow, can be bleached only at great expense and are usually 
used unbleached. On this basis, mixtures of tallow and coconut 
oil may be considered as standard; the proportions vary from 
40 to 60 percent.'o Usually within such limits these fats can 
be substituted for without change in quality by fats of their 
own group. Thus palm oil and higher quality "grease" can 
take the place of tallow but not of coconut oil, which can be 
replaced only by palm-kernel and babassu oil. Cottonseed oil 
can replace a small amount of both fat groups; however, it in-
creases the danger of rancidity. 
An important factor in obtaining high-quality toilet soap 
is not the kind of fat chosen but its quality, i. e., whether the 
fat is well refined and all impurities removed, and whether it 
is fresh, deodorized and bleached. Mter these conditions are 
fulfilled there remain the quality hazards of the soap manu-
facturing processes themselves, such as alkali residuals which 
are irritating to the skin, the admixture of nondetergent fill-
ers for no other purpose than to increase the bulk, or of build-
ers which, distinct from fillers, add certain desirable char-
acteristics to the soap, e. g., water-softening properties. 
LAUNDRY AND HOUSEHOLD SOAPS 
These soaps, of many kinds, are highly competitive. De-
tergent qualities are the primary consideration, and color, 
odor and effect on the skin are of secondary importance. Com-
merciallaundries and housewives emphasize different points. 
The latter pay much greater attention to sundry qualities. 
White tallow chips, for instance, are of excellent detergent 
quality and are widely used by commercial laundries, but are 
not so popular with housewives since they have an unpleasant 
odor. A quick, lasting lather is desired, especially for wash-
ing machines; commercial laundries can be satisfied with a 
less profusely lathering soap, since lathering is not necessarily 
a measure of detergent quality. The soap used for laundering 
is often used elsewhere in the household, as in dishwashing 
and house cleaning, although frequently lower grades of soaps 
are used for the latter purposes. The following groups repre-
sent the principal forms of soap used in laundries and for 
household purposes: 
White laundry soap in bars used f8r all purposes, may con-
tain a high percentage of coconut oil (60-90 percent) or an-
other lauric acid oil complemented by tallow or white grease. 
10 The data refer to common practices of manufacturers and do not ex-
clude a different behavior of individual manufacturers. 
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Some bar soaps are made up almost entirely of tallow or coco· 
nut oil usually designated by the name of the chief ingredient. 
Cottonseed oil can be used up to about 20 percent without 
danger to quality. No colored oils such as palm oil, yellow 
tallow or grease or rosin can be used. 
Yellow laundry soap in bars usually contains a high per-
centage of rosin, commonly 35 percent. The remainder con-
sists largely of tallow, or it may contain liberal percentages 
of palm oil and palm-kernel oil. Rosin is not usually mixed 
with coconut oil, since such mixtures produce a cracking and 
curdling of the soap. Coconut oil is thus absent from yellow 
soaps. 
Soap chips and flakes as far as a rule can be laid down 
contain from 35 to 50 percent of lauric acid fats. The re· 
mainder consists mostly of stearin-yielding fats, such as 
"grease" and tallow. Palm oil can be used to supplement the 
tallow. Both pure tallow and pure coconut oil chips are on 
the market. For chips used in washing machines lauric acid 
fats are considered essential because of their lathering qual-
ities. In composition many soap chips are identical with bar 
soap and are offered on the market merely in an altered form. 
Granulated and powdered soaps do not vary greatly in 
composition from the above mentioned soaps except in form. 
They usually contain some water softener which adds to the 
economy of soap in hard-water areas. Used as a general 
household soap for dishwashing and laundering they must 
contain an important percentage of lauric acid fats to guar-
antee quick lather and good cold water use, but they are 
also used in commercial laundering. 
Scouring and washing powders consist only partly of 
soap. The scouring powder contains an abrasive, such as 
silax, for instance, constituting in the neighborhood of 80 
percent of the total material. The rest is coconut oil sapon-
ified with caustic soda. The washing powders may contain 
from 5 to 35 percent of soap from almost any of the hard 
fats. The remainder is usually free "soda,Hl1 commonly in 
crystal form. Washing powders containing a low percent-
age of soap are only used when abrasive action is the prin-
cipal requirement; those containing more soap can be used 
for many household purposes. 
UQ.UID, SOFT AND SPECIAI.TY SOAPS 
The remaining soaps have been thrown together arbitrar-
ily into one class as contrasted with those commonly de-
scribed as hard soaps. However, specialty soaps, meaning 
soaps which are used for very limited special purposes, may 
11 i. e., sodium carbonate. 
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be either soft, liquid or hard, e. g., textile soaps. So far none 
of the soaps of this group has had an important effect on 
the oil market, as the quantities of raw material consumed 
by them are relatively smaU, although they are now increas-
ing. Most of these soaps have a soft or pasty consistency for 
which soft oils are preferred, such as peanut or linseed oil. 
It has been found that some of the minor soap oils have 
peculiar qualities which make them very desirable for spe-
cialty soaps. Thus linseed oil is preferred for making winter 
soft soaps, because the freezing point of its soap is at a very 
low temperature. 
The fat requirement and purposes of the various soaps 
are: . 
LIQUID SOAPS 
These are mostly used through dispensers in public wash-
rooms. The fat used is generally pure coconut oil, and the 
soap is sold in liquid solutions of 10 to 20 percent. 
SOFT SOAPS 
The characteristics of these soaps are much alike and in-
clude many specialty soaps such as a number of the textile 
soaps and automobile soaps. A soft soap is obtained with any 
fat that is saponified with potash, while sodium hydroxide is 
used in the manufacture of hard soaps. About 40 to 100 
percent of the fats used for soft soaps are soft fats (cotton-
seed oil, olive oil, cottonseed and olive oil foots, peanut oil, 
soybean oil, linseed oil and a host of the lesser known oils). 
A percentage of hard fats is added because they are generally 
cheaper. Soft soaps are used for general cleaning purposes 
and, to an important extent, in the textiles industry, for which 
they must possess specific properties. 
TEXTILE SOAPS 
Whether they are soft or hard soaps, mostly IIhard" oils 
are used in their manufacture, tallow and palm oil being the 
most suitable for the purpose. The textile manufacturer de-
sires two types of soap which are not interchangeable for cer-
tain purposes: When dissolved by a suitable amount of water, 
one should furnish a thin liquid dressing, while the other 
should supply a thick jelly-like dressing. For the latter type 
of soap a high amount of stearin, which is found in animal 
fats, is required. On the other hand, palm-kernel oil and 
olive oil are more suitable for the manufacture of the thin 
dressing types of soaps. 
SUNDBY SOAPS 
There are a few other types of soap worthy of mention 
which serve various purposes, such as shaving soaps, sham-
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poos, hand-pastes, etc. The former two contain larger amounts 
of quick-lathering lauric acid fats and skin-soothing olive oil. 
Handpastes contain only from 15 to 20 percent of soap, prefer-
ably from a tallow-coc!onut oil mixture. The bulk of hand-
pastes consists of abrasives such as silica, sand or pumice. 
They are used by mechanics to remove greasy dirt from the 
body. The small consumption of fats by sundry soaps makes 
even large proportional changes in consumption irrelevant to 
the fat market. 
NON·FATTY RAW MATERIALS USEO IN THE MANUFACTURE 
OF SOAP 
Although this study is concerned mainly with the con-
sumption of fats by the soap industry, other ingredients either 
complementary to fats (lyes) or substitutes for fats (rosin) 
need to be mentioned. 
SYNTHETIC FATS AND FAT SUBSTITUTES 
Large quantities of synthetic fatty acids such as naphtenic 
acids made of crude petroleum are used in Russia for soap 
making. They also have disinfecting properties, which qual-
ity provides for them a very restricted use in the United 
States. Other substitutes are colloidal clays, and sulphated 
fatty alcohols, to mention just a few. Many non-fatty de-
tergents are already used in appreciable quantities on the 
American market, and their further development may make 
some of them important competitors of the fats. 
ROSIN 
This is a by-product from the distillation of crude turpen-
tine. It is an acid and easily saponified. The soaps prepared 
with it lather quickly and are very soluble. However, it is 
never used alone because it does not make a really hard soap, 
nor does its soft soap acquire the necessary consistency. 
Therefore it must be mixed with fats of which the tallow class 
is the most suitable. For certain physico-chemical reasons 
rosin does not combine with coconut oil to provide an accept-
able soap. Also it cannot be used satisfactorily in granulated, 
powdered and chipped soaps. Its main use is in yellow laun-
dry bars and' in some yellow toilet soaps to which a high-
grade rosin gives an opaque, glossy appearance. Rosin thus 
is, within limits, a direct substitute for fats, especially coco-
nut oil, which it replaces although it cannot combine with it. 
L YES OR ALKALIES 
Lyes are chemically hydroxides of a small group of metals 
of which sodium and potassium are the most prominent. The 
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process of a lye entering into combination with a fatty acid, 
and through which glycerine is liberated, is called saponifica-
tion. The density of the lye necessary to saponify with a fat 
depends on the type of fatty acids it c{lntains ; coconut oil, for 
instance, requires a stronger concentration of lye than tallow 
to accomplish saponification because of its high lauric acid 
content. Residues of lye which have not entered into a chem-
ical compound with the fatty acids often remain in the cheap-
er grades of soap as fillers. In toilet soap such residues 
should be completely eliminated because they are very ir-
ritating to the skin. Sodium lyes are always used in produc-
ing hard soaps, while potash lyes are needed for soft soap; 
it is therefore the type of lye and not the consistency of the 
soap fat which ultimately determines the consistency of the 
soap, although the hardness of the fat adds by certain degree:!! 
to its firmness. 
FILLERS AND BUILDERS 
Both terms designate nonsaponifiable materials which are 
added to the mass of soap giving it greater bulk without in-
creasing its detergent quality A distinction is made between 
fillers and builders to indicate that the latter add some desir-
able qualities to the soap, e. g., a water softener, while the 
former merely add bulk, and are found principally in low-
grade soaps. . 
Builders may have the following functions: to improve 
the detergent action, to add abrasive action, to enhance ap-
pearance, to enhance the cosmetic etIect, to soften the water 
and, in common with fillers, to add bulk to the soap. 
Numerous types and kinds of materials are used as fill-
ers and builders.12 1. Carbonates, such as soda ash. 2. Sili-
cates. 3. Alkali phosphates, such as sodium phosphate. 4. 
Neutral salts. 5. Starch, sugar, cellulose. 6. Fatty alcohols. 
7. Talc, china clay. 8. Superfatting ingredients, such as 
stearic acid, petrol jelly. 9. Air. 
ALTERNATIVE INDUSTRIAL USES OF SOAP FATS 
Every commercial fat has more than one industrial out-
let. These outlets change with time through technological 
improvements, making possible or profitable substitution of 
fats for non fats, providing new uses of a different nature, or 
vice versa. Thus, organic fats were once providing illumina-
tion, such as oil in lamps and tallow (stearin) in candles. To-
day illumination is furnished mostly by electricity and gas, 
or by mineral oil in lamps and the use of paraffin in candles. 
The bulk of the fats which are now used in soap manu-
12Anon. Soap builders. Soap. October 1939. 
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facture are also processed for edible purposes such as oleo-
margarine and lard substitutes or for non-edible purposes 
such as paints and varnishes, lubrication of machinery and 
vehicles, and to a minor extent for use in drugs, cosmetics, 
linoleum, oilcloth, rubber substitutes, treatment of leather, 
etc. 
The peculiar characteristics of an individual fat resulting 
from the variation in the kind and percentage of the fatty 
acids present, frequently make it fit the purposes of one in-
dustry more than those of another. Apart from physical dis-
tinctions, the question of public health is important when one 
considers the use of a fat for edible purposes. 
INEDIBLE FATS 
Theoretically almost any fat could be made edible; how-
ever, the following fats are classified as inedible on various 
considerations: 
1. Fats which are too unattractive for human consump-
tion in taste, odor, color or other physical charactertistics be-
cause of: 
(a) The mode of extraction, as for instance steam-ren-
dered tallow which has an undesirable odor. 
(b) Revolting origin, i. e., extracted from garbage. and 
sewage, tankage or condemned animals. 
(c) Their inherent characteristics, as for instance the 
odor of fish oils. 
2. Fats which are dangerous to public health because 
they are: 
(a) Carriers of disease transmittable to man and con-
demned as such by federal inspectors. 
(b) Made intentionally poisonous for human consumption, 
as for instance palm-kernel oil denatured in order to 
save import duties.l3 
(c) Poisonous for human consumption due to mode of 
extraction as for instance sulphurized olive oil. 
3. Fats coming from certain parts of animals, arbitrarily 
classed as inedible. 
The fats thus eliminated from edible use stilI can be used 
for all other industrial purposes if their characteristics fit the 
requirements. There are two important soap fats which be-
long in this category, tallow and "grease." In recent years 
approximately 90 percent of the output of inedible tallow has 
gone into soap. The rest has been used for candlemaking, 
lubrication and various minor purposes. Of grease, almost 
half of the output has been used outside the soap kettle, 
,. Under the tariff act of 1930. palm-kernel 011 was permitted to enter 
free of duty if denatured. 
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principally for lubricating greases. The foots of the olive and 
cottonseed oil extraction industry often find the same outlets 
as inedible tallow and grease. 
EDIBLE FATS 
The competition among industries for edible fats is great-
er than for inedible fats. Their use by industries is, there-
fore, considerably influenced by price differentials. Factors 
influencing the price differentials and making for greater or 
smaller use of fats for food purposes are: 1. The demand 
for products of the edible fat industry which frequently de-
pends on the price of lard and butter. 2. The demand for 
soap. 3. The demand for the products of other fat indus-
tries. 4. The relative prices among the competing fats them-
selves, a factor which explains the almost complete shift of 
cottonseed oil from the soap to the shortening industry. 
Coconut, palm-kernel, palm, babassu and cottonseed oils 
are, or were, of importance both for edible purposes and soap 
manufacture. Peanut, soybean, olive, rapeseed, corn, sesame, 
oleo oil, all classified as soft oils, are prominent in the food 
industry but only of minor importance for soap. 
Other edible fats of the soft fat group are the drying oils. 
Their outstanding characteristic is that they dry quickly and 
are thus suitable for paint, varnishes, inks, linoleums, etc. 
According to the degree and speed of drying one distinguishes 
between drying and semi-drying oils. The drying oils such 
as linseed, tung and perilla oil are on the whole too expensive 
to be diverted into other industries, although traces are. 
found in both the soap and food industry. 
All these oils are used also in other industries in minor 
quantities. Palm oil should be mentioned especially because 
it is singularly adapted for use in the tin plating industry for 
which all substitutes are supposed to be inferior. 
The semi-drying oils have more alternative uses than the 
drying oils. They include soybean oil which is used as a food 
and as soap oil and which has numerous other industrial uses; 
castor oil is used slightly in the soap kettle and in the drug 
trade and not at all for food, but is prized highly as a lubricant 
for certain motors, particularly aircraft. 
A graphical presentation of the total importance of some 
fats in the entire fat market as well as of their importance in 
the soap industry and of the importance of the soap industry 
as an outlet for those fats is given in fig. 1. The hatched 
area represents' the amount of each fat used in the soap in-
dustry; the lengths of the hatched columns indicate the per-
centages of the fats which go into the soap kettle whereas 
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the widths represent the percentage of each fat of the total 
fat consumed by both soap factories and others. A com-
parison of the hatched areas also permits conclusions as to 
the percentage which each fat contributes to the total soap 
fats (percentage figures in the hatched areas). For instance 
in 1940, 89 percent of the tallow was consumed by the soap 
industry, tallow constituting 18.7 percent of all edible and 
inedible fats and 45.7 percent of all soap fats. 
In sizing up the importance of industrial alternatives for 
soap fats, the only substantial demand for the fats of good 
soaping qualities for non-soap purposes is that of the food 
industry for the lauric acid group of fats, palm oil-and cot-
tonseed oil. The other oils have either only limited uses out-
side the soap industry, such as tallow, for instance, or they are 
chiefly used in other industries, and only minor quantities 
find their way into the soap kettle. 
ECONOMIC ANALYSIS 
FORCES AFFECTING THE PRICES OF THE SOAP FATS 
It is convenient for the purpose of this study to distinguish 
two categories of forces affecting the price of individual fats: 
(a) forces which affect their supply, and (b) forc~s which 
affect their demand. 
FACTORS AFFECTING THE SUPPLY OF INDIVIDUAL FATS 
1. Weather conditions favoring, hindering or even prevent-
ing the production of the crop. This may affect a large area 
with various kinds of oil crops such as the United States 
drouth in 1934; or it may be localized, affecting only one par-
ticular crop. The same effects of weather on feed crops will 
have their bearing on animal production and, thus, affect the 
supply of animal fats.· . 
2. Diseases and pests of plants and animals may seri-
ously affect the output of fats. Diseases or pests usually at-
tack just one fat source, but some plant pests such as locusts, 
or the foot and mouth disease in animals, will attack a whole 
group of plants or animals. 
3. The expected price. The supply of individual fats re-
acts in a different way upon changes in the expeCted market 
price (a) if the fat is a by-product or main product, and (b) 
if it is the product of an annual or perennial plant or of 
animals. 
Fats as main products constitute a major, by-products a 
minor, part of the income from the products of plants or 
animals. Of the principal soap fats, coconut, palm-kernel, 
palm, olive, babassu and whale oil are main products. Tallow, 
grease and cottonseed oil are by-products. 
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The difference between the two groups of fats lies in the 
adaptation of their supply to the demand. The demand for 
main products determines the supply of the main product and 
the by-product together. The supply of main products adapts 
itself to its demand, whereas the supply of the by-product is 
not determined by its demand but by the demand for the 
main product. The production of cotton and of cottonseed 
oil, for example, is determined by the demand for cotton fibre 
and not by the demand for cottonseed. oil; on the other hand, 
the supply of coconut oil is determined by its demand. 
Inedible tallow is steam-rendered fat from beef and mut-
ton; a large percentage of grease is pork fat; both are by-
products from the packing industry, and much is also col-
lected from butchers and sold to tallow renderers. A small-
er part of the greases are fats recovered from garbage and 
sewage, and, being the primary objective of the processing, 
these residuals may more properly be classed as main prod-
ucts. 
The only important vegetable soap oil which is produced 
as a by-product is cottonseed oil. The value varies between 
one-sixth and one-fourth of the amount received for the fibre 
in the United States. Although the absolute amount produced 
is very important, cottonseed being the greatest source of 
vegetable oil in the United States and in the world, its supply 
is mainly determined by the market situation of cotton. 
The most important vegetable oils for soap are from tree 
crops (coconut, palm, palm-kernel, babassu oil) and are grown 
agriculturally with the exception of the babassu nuts, which 
are gathered from wild trees, while minor soap oils such as 
soybean and peanut oil are products of annual plants. 
This fact has an important bearing on supply insofar as 
tree crops need several years from the planting to the pro-
ductive stage, thus involving a considerable investment with 
a consequent long period of amortization. Temporary changes 
in the demand for tree crops will therefore have little effect on 
crop expansion nor will a low price permit the destruction of 
laboriously grown groves and plant~tions. Any adjustment 
of supply to demand will be made by failure to gather or by 
discarding the nuts or fruit, if prices are too low to cover 
the cost of labor and transportation. On the other hand, the 
supply of fats produced by annual plants can be readily ad-
justed to changing demand. 
Whale oil is in a position by itself. As the stocks of 
whales become scarcer, the supply of whale oil will decline, 
unless methods of whaling continue to improve or the supply 
of whales is suitably conserved. 
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4. Government regulations may increase supply by sub-
sidizing the growers for increasing their production, e. g., 
Philippine coconut oil, or it may diminish supply by subsidiz-
ing the growers for decreasing production, e. g., by benefit 
payments to cotton farmers to reduce their cotton acreage and 
by restricting the entry of foreign fats by means of tariff 
barriers. The latter will be dealt with in the next section. 
The various factors which influence the supply of fats are 
illustrated by the example of tallow and grease. Four factors 
are responsible" for the increase of tallow and grease pro-
duction: 
. (a) Increase in the number of animals slaughtered. An 
increase in the tallow production depends also on the average 
weight and fatness of cattle slaughtered.'s Thus the period 
1922 to 1927 with a comparatively high number of slaughters 
compares ·unfavorably in tallow output with a period of low 
numbers of slaughters from 1929 to 1933. . 
(b) The more rigorous rejection of diseased animals for 
human consumption by federal inspection. This cause, and 
its consequence, the diversion of edible fats into inedible chan-
nels, can hardly account for more than a small part of an in-
crease in the output of tallow and grease. 
(c) The progress of the rendering industry. It is the 
progress of the rendering industry which seems responsible 
for most of the greater output of fats, especially of tallow. 
Technological improvements; the cheapening of the render-
ing processes; higher tallow prices, especially following the 
tariffs on some imported fats in 1921 and 1922; and the up-
ward trend in the total demand for fats and tallow, in par-
ticular by the soap industry-made profitable an expansion 
of rendering facilities and reduced wastage of slaughtering 
offals. 
(d) The greater use of city garbage and sewage. This 
caused an increase in the supply of cheaper grades of yellow 
and brown grease up to about 1923. From then on no im-
portant changes in the production trend of cheap grease can 
be noticed. 
FACTORS INFLUENCING THE DEMAND FOR INDIVIDUAL FATS 
1. Changes in the demand for the type or quality of soap. 
Since various fats are differently suited for the production of 
some types or qualities of soap, changes in the demand for 
these soaps may reflect themselves in changes in the demand 
for individual fats. 
2. Discovery of sources of a new raw material which is 
1f Zapoleon. L. B.o Inedible animal fats in the United States. Chapter 12. 
,. See table 10. Total number of cattle slaughtered and total tallow 
production. 
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a good substitute for a presently used raw material, e. g., the 
introduction to the market in recent years of babassu oil, an 
almost perfect substitute for coconut and palm-kernel oil. 
3. Technological progress is an extremely important 
factor in making the fat market more competitive. Cheap 
methods of refining oils, removing color, odor, taste and other 
objectionable features make possible the change of an in-
edible fat into an edible one. Thus, an improvement in the 
method of removing color has made cottonseed oil, formerly 
grayish, a desirable ingredient in the margarine and short-
ening industry. The process of hydrogenation which turns 
liquid oils into solid fats has made possible the use of a 
much larger variety of fats in the shortening and margarine 
industries, while improved deodorizing processes have al-
lowed a much wider use of whale and fish oils in the food and 
soap industries. Other inventions have improved the stabil-
ity of fats, and still other progress has been made indirectly 
by better transportation of fats from the source of raw ma-
terial and by more efficient crushing devices for nuts contain-
ing oil. Finally, technical discoveries have made possible the 
production of synthetic fats and fat substitutes. 
Thus summarizing the effects of technological progress it 
can be stated that the fats from various sources have be-
come more comparable Of standardized on the basis of neu-
trality in color, odor, taste and stability, properties desired 
unanimously by all industries using fats. However, outstand-
ing characteristics such as the distinctive properties of lauric 
acid fats are particularly desirable for many users. 
4. Changes in prices of competing fats. The price changes 
of the individual fats influence the demand for other fats by 
reason of and to the degree of their interchangeability. Be-
cause of the high interchangeability of fats, their prices tend 
to approach each other" at a level which is determined by 
the total supply of fats. Within each fat group (see p. 424) 
the principal fat (tallow, coconut oil) dominates the market 
of the group. The prices of minor fats, substitutable within 
the group, tend to move towards the price of the principal 
fat, influencing the latter at the same time. Thus if the sup-
ply of coconut oil is short, the prices of both coconut oil and 
palm-kernel oil rise; if, on the other hand, the supply of palm-
kernel is short, the prices of both oils will be only slightly 
affected by the scarcity of palm-kernel oil, of which the 
normal supply is comparatively small in relation to the out-
put of coconut oil. 
t. See Schultz. Henry. The theor~· and measurement of demand. p. 571. 
Unly. of Chicago Prel;"s. 1938. 
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Fig. 2a. Multiple linear correlation between the consumption percentage 
of tallow, time and the deflated price of tallow, 1922·1940. 
Sometimes the degree to which two fats can be substituted 
for each other varies for different industries. Coconut oil 
and palm-kernel oil are substitutes for cottonseed oil in the 
manufacture of shortening and oleomargarine, whereas cot-
tonseed oil cannot so easily replace coconut oil and palm-
kernel oil in soap. Therefore the inter-relationships between 
the consumption of fats become rather complex. 
5. Expected prices of fats. How price expectations in-
fluence the demand by soap manufacturers will be discussed 
later (see p. 448). 
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The great number of factors which affect the demand and 
the supply of individual fats and the small number of ob.;. 
servations available (less than 20 years) make it impossible 
to determine the causes of the price movements and of tlie 
relative consumption of individual fats by the mechanical 
procedure of the correlation analysis. We can apply, how: 
ever, our theoretical knowledge of price-quantity relation-
ships and our knowledge of the particular conditions in the 
soap industry as a substitute for a mechanically derived pat-
tern of relationships. If we trace each factor over the period 
of its influence, using our knowledge of relationships, we may 
discover the causes of changes in pI'ices and consumption 
where the application of the usual correlation method fails. 
The validity of the results. depends on whether our knowl-
edge of relationships which we substitute for the pattern of 
relationship as derived from correlations, is correct or not. 
Many correlations have been tried, and the inadequacy 
of the method for dealing with th~ present problems may 
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be illustrated by two examples for which the correlation-
analysis gave the best results: 
(a) The relationship between the price and the consump-
tion of tallow in the soap industry was studied. The correla-
tion obtained, even when time was included as a variable, is 
low and due mostly to the time trend." The low correlation 
becomes evident from figs. 2a and 2b. The reason for the 
low correlation is not the independence of price and consump-
tion of tallow but the exclusion of the influence of other fac-
tors from the correlation. 
(b) A similar lack of correlation is shown between the 
price ratio and the consumption ratio of tallow and grease, 
two very close substitutes. (See fig. 3.) That the two fats 
'are nevertheless close substitutes is indicated by the fact that 
their price ratio never fluctuates by more than 15 percent, 
while their ~onsumption ratio fluctuates by 500 percent.'a 
IMPORTS OF SOAP FATS 
Since the first World War, America has become increas-
ingly a net importer of fats, most of which are of vegetable 
origin:" It has been claimed that this country could be self-
sufficient in fats by increasing home-grown oil crops and ex-
panding the home use of animal fats, but it should be made 
clear that this could only be achieved by a great sacrifice of 
certain qualities in fat products for which there is a particular 
demand, and greatly increased prices. Therefore for all prac-
tical purposes the United States is dependent upon foreign 
sources to maintain the normal quality of fat consumption. 
By far the bulk of imported soap fats consists of coco-
nut and palm oil, which cannot possibly be produced in this 
country, coming from purely tropical crops. Coconut oil, or 
in its uncrushed form copra, was imported almost entirely 
from the Philippines, until the war with Japan, while palm oil 
came from the Dutch East Indies and is to a lesser extent 
being imported from West Africa. The oil palm which pro-
duces both palm oil and palm-kernel oil, the latter an almost 
perfect substitute for coconut oil, was once chiefly grown in 
its native habitat, West Africa, but has been successfully in-
troduced to the Dutch East Indies and to a minor extent to 
11 The regression equations are: 
C = 38.4653 - (1.5969 ± 1.8112) P + (0.6537 ± 0,1871) T 
R' = 0.5576, ft" = 0.5032 
C = 66.1801 - (4 .. 5391 ± 2.0663) P 
R' = 0.2210, ft" = 0.0458 
when C Is the percentage consumption of tallow In the soap industry, 
P is the deflated Wholesale price of tallow and T is time (T=O for 
1922). 
18 This test for the existence of substitution is developed by Henry 
Schultz. The theory and measurement of demand. p. 571. 1938. 
10 The terms fat or 011 refer always to the 011 equivalent and do not dis-
tinguish between oil extracted and 011 seed such as copra. 
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many other tropical regions. In the Americas themselves 
native babassu oil furnishes a substitute for the above men-
tioned oils, but the quantities produced together with the 
products of the expanding coconut and oil palm groves are 
still too small to be an important source. 
The fat prices are made on tlie world market; London is 
the greatest exchange for oil seeds. However, in almost every 
importing country a system of tariffs has been adopted 
against imported fats with the main purpose of protecting 
home producers of fats. If the importing country is a very 
great consumer of fats like the United States, the price 
consequences of tariffs by such a country on the world mar-
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ket are considerable, and usually have immediate repercus-
sions on the protected market itself. 
A good example can be found in the U. S. tariff acts of 
1921 and 1922."" Before that time the United States had im-
ported a considerable quantity of coconut oil from the Indies, 
Ceylon, Oceania and the Philippines. The acts imposed a 
tariff on all coconut oil (3 cents a pound) except on that from 
the Philippines. The desired result, to help the American 
farmer, was not attained. The reasons were: 
1. Palm-kernel oil, a substitute, was left free of duty and 
thus took the place, in part, of coconut oil. 
2. The Philippines expanded their coconut oil production 
rapidly under the protection of the tariff, and thus over the 
period 1924-28 furnished an average of 459 million pounds 
of oil and oil equivalent against an average of only 266 mil-
lion pounds during the period 1919-23. . 
3. Former exporters of coconut oil and copra to the United 
States such as Ceylon, the East Indies, etc., had to look for 
new markets. Their prices fell and consequently their prod-
ucts were absorbed by the European mar.Ket mainly for the 
manufacture of margarine and, to a smaller degree, for soap. 
Margarine in Europe is often used as a lard substitute. The 
consequence of an increased demand for and cheaper supply 
of margarine led to a decrease in the demand for lard, one of 
America's chief agricultural surpluses, hurting the farmer in 
this way. 
4. It increased the cost of production of the soap industry 
and partly added to the consumers' expenses for soap. Among 
these consumers are the farmers. 
This example shows how far reaching are the conse-
quences of economic policy. A sound economic policy has to 
foresee these consequences and to take them into account lest 
they offset the very purposes for which this policy is estab-
lished. 
In 1934 an excise tax was put on a long list of imported 
oils in addition to the tariffs of 1913, 1921-22 and 1930; the 
list was further extended in 1936. It meant that every manu-
facturer on processing an imported oil had to pay a tax per 
pound varying in amount for each oil, the Philippines alone 
receiving special treatment through a lower rate on Philip-
pine coconut oil.!!1 Economically the excise taxes are the same 
as a tariff which is not paid at the moment of importing but 
"" ·Wrlght. P. G. The tariff on animal and vegetable Oils. Chapter 5. 
MacMillan, New York. 1928. . !!1 The revenue derived from coconut oil of Philippine origin had to be 
returned to the Philippine government, serving as a subsidy to that govern-
ment. 
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at the moment of the first processing. Under all these pro-
visions only one source of soap oils remained free of duty, 
the Brazilian babassu oil. This exemption came into force in 
1936 under the reciprocal trade agreement with Brazil. The 
result of this exemption is evident. Babassu oil has increased 
in importance and has almost completely supplanted palm-
kernel oil; but there are limitations to its supply. 
The processing tax more than doubled the price of coco-
nut oil even under the preferential treatment which Philip-
pine imports received. With it too, to a lesser extent, rose 
the price level of other oils. Nowhere was the impact felt 
more greatly than in the soap industry which had to pay two-
fifths more than formerly for its raw material. Its members, 
pressing their case vigorously in Congress," advanced the 
contention that coconut oil and its substitutes were essential 
ingredients of the soaps in demand by the housewife. They 
stated that the soap manufacturer had to choose between 
maintaining his purchases of coconut oil and sharing the bur-
den of costs with the consumers or changing the quality of 
the soap by including a' greater percentage of home grown 
fats (which would result in decreasing the demand for soap 
considerably and consequently decreasing the absolute de-
mand for domestic soap fats.) It was demonstrated that the 
tax had not reduced the consumption of coconut oil or the 
total consumption of lauric acid oil, except for the period in 
which imported tallow was still free of the excise tax and 
could, therefore, be profitably substituted for coconut oil; 
that the higher price of domestic oil during 1934 to 1937 was 
due more to the shorter crops caused by the drouth than to 
the tax; and that a decline in the European demand for 
American lard and cottonseed oil had taken place due to de-
pressed prices of other fats now substituted for them." Thus 
in good crop years the farmers would feel the loss of the 
European market through low prices of domestic fats. 
It should not be concluded from the attitude of soap manu-
facturers against tariffs on 'their raw materials that they are 
free traders in principle. They fought strongly for tariffs on 
soap. 
Past experiences indicate that tariffs upon soap fats have 
caused a shift in the sources of fats supplied but that they 
have ngt helped the American farmer . 
.. See testimony of R. C. Edlund, .T. A. Coulter, F. H. Merrlll and T. M. 
Barns in U. S. Congress, Senate Committee on finance, Taxes on fats and 
oils. Hearings before the committee on finance, U. S. Senate 76th Congress, 
1st session, U. S. Govt. Printing Olllce, 'Vashington, D. C. 1939 . 
.. Op. cit., P. 200. . 
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THE ECONOMIC POLICY OF MANUFACTURERS 
How the manufacturer should behave on the basis of a 
theoretical analysis of the economic factors and how he actu-
ally forms his policy are two different things. The policy 
itself differs among individual firms, especially between small 
and large concerns!' The policies may be conveniently classi-
fied into three groups: 
1. Buying of raw material 
2. Pricing of the finished product 
3. Attitudes toward government policies directly and in-
directly affecting the industry. 
RAW 1\'[A TERIAL Dl'"YING 
The price of the fat is the fundamental factor which in-
fluences the manufacturer's choice. There is a large amount 
of speculation on future prices, which makes profit or loss on 
inventories a conspicuous feature in the industry." If the 
soap manufacturer expects a certain price to rise he will buy 
large stocks of the respective raw material, but he will with-
hold purchases should he expect the price to fall. Since the 
supplies of fats are subject to great uncertainty, due partly 
to the unpredictability of crops and partly to domestic or for-
eign government control measures, soap manufacturers will 
often find themselves subj ect to considerable losses or gains 
on inventories. It is probably because of this that the per-
centage of anyone oil used in soap does correspond less to 
its price than should be expected on the basis of interchange-
ability.~ This is, however, much less true for the smaller 
firms which cannot afford to buy large stocks and which are 
thus at the mercy of the current market."' However, the 
bulk of soap is produced by a relatively small number of firms. 
According to a study made at the Milwaukee market" of 81 
firms furnishing that market with soap, 9 produced 96 per-
cent of it, one alone 29.6 per cent. Of the total soap produc-
tion in the United States in 1935, 72 percent was produced 
by the four largest firms and 83 percent by the eight largest 
producers while the rest came from a great number of med-
ium- and small-sized producers"" (in 1937, 266 firms produced 
"' Statements and comments on policy had to be obtained principally from 
editorials, articles and letters In the "Soap" trade journal, !'!Ince direct In-
quiries of a number of soap companies resulted only in generalized responses, 
25 Editorials in "Soap," Sept. 1938, Sept. 1937, June 1937. 
2" See analysis beginning on page 462. 
27 Editorials in "Soap," Sept. 1938, Sept. 1937, June 1937. 
os Anon., Which soap to sell? "Soap," May 1939, p. 21. 
2. National Resources Committee: The structure of the American econ-
omy. Part 1. Basic characteristics. p. ,260 f. Washington. 1939. 
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soap in value of over $5,000 as their main product"" while over 
a thousand small firms produce soap either as a main product 
or as a by-product). 
Price expectations are then responsible for fat purchases 
rather than actual "lows" and "highs" on the market. The 
outbreak of World War II offers a good example of disap-
pointed price expectations.3l Most manufacturers expected 
higher prices and replenished their stocks because they ex-
pected a great demand of fats from the Allies and considered 
the possibility of being cut off from oversea sources by pos-
sible Japanese intervention. It turned out, however, that the 
British blockade cut off the European market for several oils 
-for instance palm oil and palm-kernel from West Africa 
and southeastern Asia. These fats sank to the lowest price 
level ever reached. Palm oil" for instance, which is quite 
perishable under tropical- conditions without adequate cold 
storage facilities, was dumped on the American market, thus 
bringing down the general price level of soap fats. 
It is agreed among manufacturers that far-reaching sub-
stitution among the three fat groups is not possible without 
changing the quality of soap. They further know that it is 
impossible to have a hard, quick-lathering, cold water soap 
without a "lauric acid" fat. They feel, however, that the non-
industrial consumer at least, does not very easily distinguish 
good-quality soap from a lower grade. As an example is 
cited" a South-Mrican manufacturer who wanted to test the 
consumers' knowledge of soap. He attractively perfumed a 
low-grade soap which he sold with great success as an ex-
pensive soap to his consumers. This gives an idea of the im-
portance of perfuming ingredients in the recipe; in toilet 
soaps they are often more important bases of differentiation 
from other brands than the partiCUlar fat combination. Also 
of importance for their consumers' appeal are the color, the 
wrapping and other easily perceptible characteristics of soap 
products. Variations in soap qualities will apparently not be 
detected soon but may affect the demand in the long run. 
The big-advertising soap manufacturers do not lower their 
quality appreciably with an increase in the raw material prices 
but bear the higher cost rather than lose their good will to a 
competitor. The consumers' organizations, too, have made 
their influence felt in exposing low-quality and "filled" soap 
"" u. S. Dept. of Commerce, Bureau of Census. BIennial Census of Manu-
facturers. 1937. 
31 Editorials In "Soap," Oct. 1940, Nov. 1940 . 
.. Palm all orphaned by the war. "Soap," Nov. 1940 • 
.. Editorial in "Soap," Dec. 1934. See also articles in Consumers' UnIon 
Reports whIch show that many low-grade soaps are among the highest 
prIced. (March 1939. p. 10. Aug. 1936, p. 7.) 
448 
and thus have limited to some extent the manufacturers' 
range of substitutions." 
PRICING OF SOAPS 
The pricing of the finished product involves considerations 
already touched on above. It depends upon the market in 
which the producer sells his soap." Small producers with un-
known brands have to sell their soaps cheaper than the big 
producers of nationally advertised brands. They' appeal 
either to the lower income groups, offering cheap soaps with 
little regard to quality, or to a group of quality-discriminat-
ing consumers, offering high-quality soaps at reasonable 
prices. Many small firms may be at an advantage in certain 
regions because of savings in transportation cost, e. g., on 
raw materials by the presence of small tallow renderers, or on 
their finished products by the existence of a local market; 
others may be equipped to produce certain specialty soaps for 
which they ·have secret recipes and often a well-established 
brand. 
The manufacturer must consider three questions with re-
gard to the price he expects to receive. 
1. How will the consumption of his soaps react upon his 
price policy, i. e., how elastic is the demand for his soaps '/ 
The high price differentials between soaps 'of the same qual-
ities made by different manufacturers indicate that the de-
mand for soaps with brand names is rather inelastic, whereas 
the demand for soaps of lesser known brands is rather elastic. 
The industrial demand (e. g. by laundries) for soaps of indi-
vidual manufacturers is highly elastic because industrial soap 
consumers know more about soaps than individual consumers, 
although housewives are critical ·purchasers. 
2. JIow will the consumption of his soaps react to a 
change in quality with unchanged price?" The reaction of 
consumption upon quality changes are higher in the long run. 
Soap producers with an established good will take the long 
run effect more into account than producers of an unknown 
brand for which the immediate reactions of consumers are 
more important. Changes in quality may be expected to oc-
cur more frequently in lesser known brands than in the high-
ly advertised soaps. As in the case of price changes the 
reaction of industrial demand for soaps upon quality changes 
is greater than the reaction of the household demand . 
.. There are two simple facts about toilet soaps, Consumers Union reo 
ports, March 1939, p. 10. Laundry soaps, August 1936, p. 7. 
M Analyzing the New York soap market, "Soap," AprIl 1938, p. 35. 
M This Is known as product variation in contrast to price variation. See 
Chamberlin. Edward, The theory of monopolistic competition, p. 71 f. Cam-
bridge. 1938. ' 
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3. How much competition is there to force his prices down 
to the cost level? How easily do new producers enter his 
market if he makes high profits ?81 
According to the voice of the manufacturer competition is 
indeed very keen-so keen as to be considered harmful in ob-
taining a "fair" price." 
There is the debated question whether the costs should be 
calculated on current prices of raw materials or at the price at 
which they were bought. Each manufacturer makes his deci-
sion according to his own judgment and in view of his stocks.-
Soap pricing according to the current fat prices makes the 
soap price fluctuate as much and as soon as the current fat 
prices fluctuate; pricing according to the purchasing prices 
of fats makes soap prices fluctuate less and later than the 
current fat prices. . 
The choice of fixing soap prices either according to the 
purchasing prices or to the present prices of fats increases 
the competitive advantage of a manufacturer who has pur-
chased fats ahead in a rising market. He can either reap 
an immediate profit by maintaining his soap price at the level 
of competitors who are buying fats more currently, or he 
can cut his soap prices and take away some of their markets. 
The policy of keeping prices at a relatively low level 
arouses the ire of a great number of soap manufacturers who 
maintain that fair profits cannot be made under this "cut 
throat" competition.'" Thus some manufacturers feel that 
steady, high prices of raw materials are more desirable than 
low and unstable prices which allow price cutting by those 
firms that happened to buy cheap!' Although cooperation 
for the purpose of price maintenance is weak," attempts have 
been made by some firms to secure an enforced minimum 
(fair) price under the various state "fair trade" acts.'" 
There are two schools of thought among soap makers 
which lead to different attitudes with respect to the raw ma-
terial prices.. The difference is based on different opinions 
about the elasticity of demand for soap. . One school main-
tains that the demand for soap is elastic and argues that by 
adding the increased raw material costs to soap prices a 
strong decrease in soap consumption and soap production will 
37 See Chamberlin, Edward. The theory of monopolistic competition, 
chapter on group equilibrium, p. 81 ff . 
.. Editorial in "Soap," Oct. 1938. 
3D Editorial In "Soap," Sept. 1939 . 
• 0 Editorial In "Soap," Oct. 1939. 
"Editorial in "Soap," Sept. 1939 . 
.. Editorial in "Soap," June 1936 . 
• s Editorials In "Soap," March 1938, June 1936. 
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occur, merely decreasing the profits of the soap manufac-
turers. Hence it fights against tariffs and excise taxes for 
fats. The other school considers the demand for soap to be 
so inelastic that sales and profits are not much affected by 
the level of the raw material price. It does not object" to 
import duties for fats since they please the farmers. 
The following summarized statement of a number of 
manufacturers of potash soap" on the mechanism and policy 
of their pricing is interesting as it seems to be quite char-
acteristic of the soap industry as a whole. 
1. The price of soap is based either on a definite margin 
above raw material costs ranging from 25 to 50 percent of the 
costs, or by fixing the price beforehand and choosing the raw 
materials, disregarding quality, so that their costs make up 
somewhere between 50 to 75 percent of the soap price. 
2. A more elaborate price formula is used by some con-
cerns based usually on a special accounting system. Other 
firms maintain that a price formula is impractical due to dif..: 
fering conditions and strong competition. 
3. On the question "what does interfere with profit?" the 
potash soap manufacturers mentioned (a) easy entrance into 
the industry due to low initial investments, (b) large number 
(550) of small "irresponsible" firms that do not know their 
costs, (c) in general "excessive competition." 
One can conclude then that competition is strong enough 
to force firms to line up their prices with those of the raw 
materials, at least over a certain period, unless they were 
able to separate their soap from the general market by means 
of a highly advertised brand. Individual pricing, however, 
varies widely and follows more often some rule of thumb 
than a sound economic analysis. 
ATTITUDE TOWARD GOVERNMENT ACTION 
Government action or threat of action affecting the in-
terest of the soap industry is arousing a great deal of op-
position from the soap manufacturers. The industry has 
much less political influence than the farmer, producer of fats. 
The soap manufacturers together with the margarine and 
shortening industries have strongly opposed tariffs and the 
processing tax on fats. On the grounds that the taxes were 
mainly a protection of domestic producers of food fats, such ' 
as lard and cottonseed oil, the soap manufacturers have pro-
posed that imported fats, denatured or otherwise unfit for 
human consumption, should be let in duty free. This would 
have been a reasonable adjustment, because--as it has been 
.. Potash soaps-Price and costs. "Soap," p. 25. Feb. 1937. 
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shown previously (p. 444)-the tariffs and excise taxes have 
not succeeded in their objective to improve the farmers' situa-
tion. They have not caused a great shift in consumption from 
imported to domestic fats in the soap industry. A pint that 
the soap industry is not so much a free trader by conviction 
as by convenience is given by an editorial comment" on re-
ciprocal trade agreements. These were regarded with sus-
picion, because they might lead to lower duties on cheap for-
eign soaps and thereby cause a loss greater than a gain 
through cheap raw materials could make up. 
In the realm of taxation the soap manufacturers were, 
however, successful in abolishing a 5-percent luxury tax on 
toilet soap, shampoos and shaving creams in June 1938. The 
industry, mostly in the interest of the large producers, also 
voiced its opposition to the Robinson-Patman Act which 
placed restrictions on special discounts by manufacturers to 
chain stores. 
The soap manufacturers strongly opposed inclusion of 
soaps with cosmetics' in the Federal Food, Drug and Cosmetic 
Act passed in 1938, and they were successful. They feared 
among other things that ingredients of soaps would have to 
be stated on the labels. This would greatly diminish the ef-
fectiveness of brand advertising. In fact, as the bill was 
finally passed provisions concerning cosmetics were far from 
strict. There was no requirement that ingredients be indi-
cated on labels or that new products be submitted for official 
tests before being marketed. Nevertheless, soap was ex-
cluded from the act. The principal argument of the manu-
facturers was that to call soap a cosmetic would be to sub-
ject it to the state cosmetics taxes; "a tax on cleanliness is 
a tax on health." This argument is of course misleading 
since there is no reason why soap could not be specifically 
exempted from such taxes. 
Soap manufacturers did' not, however, escape the controls 
over advertising that were introduced with the Wheeler-Lea 
Act of 1938, since under this act the Federal Trade Commis-
sion is directed to prevent practices in interstate commerce 
that might be injurious to the consumer interest, whatever 
the products involved. Pursuant to this act, the Federal Trade 
Commission has, for example, proceeded against the manu-
facturer of Palmolive soap, issuing an order to "cease and 
desist" from making false and misleading claims in adver-
tising. 
,. Editorial in "Soap." Feb. 1938 . 
•• Editorial in "Soap," May, 1938. 
<1 Editorial in "Soap," March, 1937. 
. .,. Federal Trade Commission-F. T. C. Decisions, Findings, Orders and 
Stipulations, June 1, 1940, to Nov. 30, 1940, p. 1630. 
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Fig. 4. Productions of various types of soaps, 1921-1939. 
In concluding this section it can be said that the objectives 
of the soap manufacturers' policy are: 1. Cheap raw materials 
through free competition among fat producers and free im-
ports of fats, 2. high prices for their finished products 
through restricted competition among soapers and import du-· 
ties for soap (fair price policy), and 3. opposition to any 
other government regulation and interference. 
PRODUCTION AND PRICE OF SOAPS" 
TRENDS AND FLUCTUATIONS IN PRODUCTION 
The total production of soap in the United States has al-
most doubled in the last 20 years.l!O Only during the great 
depression does the steady upward trend show a slight in-
terruption. The increase in the use of soaps far surpasses 
the corresponding increase in population. Thus between 1921 
and 1939 the production of toilet soap was approximately 
doubled compared with a 21 percent growth of population in 
the United States for the same period. However, among the 
various types of soap there have been considerable shifts of 
consumers' preference for one type or the other. As the 
tYPes of soap are often linked with the use of certain fats 
.. See figs. 4, 5 and 6. 
oo Comparable figures for total soap production are not available until 
1937; however, figures for hard soaps Including more than 90 percent of all 
soaps are taken as representative. See table 3_ 
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and mixtures thereof, shifts in production from one type to 
the other may lead to shifts in the demand for fats and oils. 
The impact of a shift in production upon the fat market 
depends on the importance of the soaps concerned. Since the 
liquid, soft and specialty soaps consume less than 10 percent 
of aU soap fats they will be ignored in this section, except 
for the one observation that taken altogether their absolute 
amounts have remained approximately on the same level al-
though changes have occurred among the individual soaps. 
Furthermore, changing census classifications of these minor 
soaps have made it hard to compare the data over a longer 
period. 
TOILET SOAP 
The percentage of toilet soap of the total soap production 
is steady (about 11 percent in 1939), because toilet soap is 
not replaced by any other product in contrast to the various 
types of household soaps which are substitutable for each 
other. The demand has followed an upward trend up to the 
present time similar to that for soap in general. 
CHIPS AND FLAKES 
The production of chips and flakes nearly doubled from 
1921 to 1929, and their share of the total soap production has 
also increased. With the depression this demand decreased 
slightly. During 1931 and .1933 chip and flake production re-
covered and then followed a slight upward trend. The rise in 
the use of chips in the twenties is paralleled by the rapid in-
crease in the use of washing machines. A drop in the demand 
for chips in 1937 is explained by the relatively higher price 
of chips compared with that of white laundry soap in bars, 
the consumption of which rose instead of that of chips. 
Since the fat combinations suitable for chips and flakes 
are very similar to mixtures used in other household soaps, 
a substitution of chips and flakes for other household soaps 
should not cause a great change in the demand for types of 
fats. 
GRANULATED AND POWDERED SOAPS 
The production of these soaps has risen consistently since 
1925 with the exception of the period 1932-33. The increase 
in production in 1941 over that of 1925 is approximately four-
fold. Granulated and powdered soaps at present constitute 
about one-fourth of the total soap consumption. They not 
only have been substituted in part for yeUow and white soap 
bars, but in addition have supplied the bulk of the increase in 
the total demand for· household soaps. In price they are 
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slightly higher than laundry soaps in bars. The preference 
for these products arises from their handy use in washing 
machines and because of certain ingredients such as water 
softeners which make them more economical. Considerable 
advertising by manufacturers has also helped to increase their 
popularity. 
Granulated and powdered soaps are made from the same 
fats as laundry soaps in bars and washing and scouring 
powders. Thus a shift in production from laundry soaps in 
bars and washing and scouring powders to granulated and 
powdered soaps does not appreciably influence the demand 
for fats. 
WHITE AND YELLOW LAUNDRY SOAPS IN BARS 
Laundry soaps in bars have always constituted the great-
est quantity of any kind of soap produced (in 1939 one third 
of all soaps), but the ratio between the production of white 
and of yellow laundry soap bars fluctuates considerably. 
During the period from 1925 to 1939 the production of 
each, white and yellow laundry bars, shows one major swing. 
The peak of the white bar consumption curve lies exactly op-
posite the trough of the yellow bar curve and the peak of 
yellow soap curve opposite the trough of the white soap 
curve. These compensating movements suggest a strong sub-
stitution between the two soaps. The fluctuations of white 
laundry soap, however, were much more pronounced. The 
stronger upward move of the white bars was not compensated 
by any decrease in the production of the other household 
soaps besides yellow bars, with the exception of washing 
powders which continued their downward trend. This means 
that the sale of white bars was largely responsible for the 
upward trend of the total soap consumption up to 1929. The 
accentuated trough of white soap bars was compensated by 
1. a peak in the production of yellow soap bars, 2. an increased 
consumption of granulated soap, and 3. small peaks in the 
production of soap chips and washing powders, indicating 
plainly the interchangeability among household soaps. 
The substitution between white and yellow soap in bars 
has an important bearing on the fat requirements, when it 
is remembered that yellow bars contain a large amount of 
rosin which combines best with tallow and should not be 
mixed at all with coconut oil, while white soap bars contain 
a large amount of coconut oil and other lauric acid oils. This 
fact is clearly reflected in the changes of the percentages of 
the hard, slow-lathering group and that of the lauric acid 
group, particularly coconut oil, with respect to the total fat 
consumption of the soap industry. In 1929 the peak of white 
455 
laundry soap bar production was accompanied by an all high 
for the 20-year period in the percentage use of the lauric 
acid fats, while during the high of ye119w laundry soap pro-
duction in 1935 the percentage of lauric acid fats used 
dropped to its lowest point for the 20-year period. The de-
scribed shift in consumption is due both to a shift in demand 
and to a change in the price spread between the two kinds of 
laundry soap bars. The price spread, however, is not deter-
mined by the prices of coconut oil and tallow, as might be 
expected (see 1931, 1932) but rather by quality changes. 
The interchangeability of soap fats and its effects on soap 
production are well illustrated by the above example, and it 
is probably the only one in the soap industry in which the 
interrelationship is so obvious. . 
WASHING AND SCOURING POWDERS AND CLEANERS 
The production of these soaps showed a declining trend 
until 1933; from then on it showed a tendency to increase 
slightly. In 1939 their production accounted for 12 percent 
of the total soap production, whereas in 1923 they accounted 
for about 30 percent. Their share in the consumption of fats 
in the soap industry is even smaller, since more than two-
thirds of their constituent raw materials are not fats. The 
general decline in the production of washing and scouring 
powders is mainly compensated for by the increase in the 
production of granulated and powdered soaps which are good 
substitutes except where scouring action by an abrasive is 
necessary. As already has been stated (see p. 454) a shift in 
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production from washing and scouring powders to granulated 
soaps is of no importance in the market of soap fats. 
SOAP PRICES 
Comparable prices for all the types of soaps are not read-
ily available except for 1938 to 1940; therefore an index con-
structed by the Bureau of Labor Statistics has he en used 
here. From fig. 6 is seen the almost identical courses of 
chips and flakes with granulated soap; and white soap bars 
with yellow bars. Actual price data for the former group, 
which can be found up to 1933, show them to be identical for 
1933 to 1936; from then on granulated soap takes a small 
spread of about 3 percent. Separate price data for soap bars 
available for 3 years show 1 year with identical prices and 
2 years with a 4-percent spread in favor of yellow soap bars. 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
SOAP PRICES, 1933·1940. 
(in cents per pound) 
I Granulated and I Soap chips powdered soaps and flakes 
5,4 5.4 
5.6 5.6 
8.3 8.3 
8.0 8.0 
9.5 9.1 
7.4 7.2 
7.5 7.2 
6.8 6.6 
Yellow 
soap bars 
4.8 
6.5 
4.7 
4.7 
4.4 
White 
soap bars 
4.8 
4.7 
4.5 
Source: U. S. Bureau of Labor Statistics. Wholesale prices, monthly, 
December issues of 1933 to 1940. 
The soaps of each group are very good substitutes for each 
other. Chips and flakes and granulated and powdered soaps 
are made of the same raw materials and by the same manu-
facturers, who keep the prices of both kinds of soap at ap-
proximately the same level. As shown in figs. 4 and 6, an in-
crease in the production"' of granulated and powdered soaps 
has taken place in spite of higher prices. This is probably 
due to consumers' preference caused in part by certain in-
herent improvements in granulated soaps, and in part by a 
tremendous advertising campaign in their favor. 
For the soap bars the indexes do not run as closely, and 
production shows more response to price differentials. Thus 
in 1929 a peak of the yellow bar index corresponds to a -low 
in production. Prices of yellow bars were slightly lower than 
those of white bars in 1935, when yellow bar production 
reached a peak. In 1933 yellow bar production was greater 
than that of white bars, in spite of the former being relatively 
more expensive. This may be explained by the sharper drop 
.. Production Is to be Interpreted in this section as demand. 
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of the yellow bar prices from 1932 to 1933, which attracted 
some consumers who prefer yellow bars, and was partly due 
to the greater substitution of white bars by chips and flakes, 
whose index was very low in 1933. In general, however, it 
is seen that when the price index of one of the bar soaps drops 
below that of the other its production had risen. On the 
other hand, substitution of either chips and flakes or granu- . 
lated soap for soap bars seems to reflect mainly consumers' 
preferences. 
During the depression years 1930 to 1933, the price in-
dexes of chips and flakes and granulated and powdered soaps 
fell at a much greater rate than those of bar soaps; neverthe-
less the production of yellow bars rose while all other soap 
production fell. Still the actual price of chips and flakes in 
1933 was 5.4 cents per pound, while bars in 1937, at their 
highest peak since 1931, reached a price of 5.5 cents per 
pound. The actual prices of soap bars during the depression 
were then still lower than those of chips and flakes and granu-
lated and powdered soap. It is plausible to expect the main-
tenance of the demand for the cheaper bars since, especially 
for household use, bars can be made into chips at home at no 
additional expense other than the consumer's labor, in many 
cases otherwise unemployed. 
The price indexes of washing powders dropped less during 
the depression than other household soaps, and their con-
sumption and production decreased. However, when the price 
indexes of the other household soaps were recovering more 
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markedly from 1934 on, the production of washing powders 
started to reverse its former downward trend, because they 
had become relatively cheaper. ' 
, The price indexes of toilet soaps follow the trend of other 
soaps with fewer fluctuations and of lesser amplitude. An 
increase in the production of toile.t soaps corresponds slightly 
to an opposite movement of the price indexes. But neither 
great drops nor rises in the indexes seem to cause comparable 
fluctuations in the production of all soaps, the demand for 
which is inelastic. ' 
Summarizing the situation it can be stated that the pro-
duction of toilet soap as well as that of laundry and household 
soaps has remained at the same proportions to the total soap 
production, but the latter gr9up comprising the bulk of soap 
production has experienced shifts within. Granulated and 
powdered soaps have taken a preferred place over all other 
kinds of soap in that category. Alternate shifts of consider-
able magnitude between white, and yellow bars of laundry 
soap occurred due to the price differentials between their chief 
raw materials, coconut oil and tallow. This is the only change 
in soap production which has been caused to a notable degree 
by a change in the proportion of the supply of the chief fats 
consumed by the industry. All the other household soaps use 
essentially the same raw material in similar proportions, thus 
an internal shift in their production is not accompanied by a 
change in the fat composition of the total amount of raw ma-
terials used by the soap industry, and further shifts in the 
sema1'ld for soaps do not affect perceptibly the demand for 
soap fats. 
The substitution among the various household soaps is 
discernible to only a small degree in price changes, since the 
greater changes in production are mostly due to a preference 
for a determined type of soap by reason of its inherent qual-
ities. 
Prices of readily interchangeable soaps-such as the bars 
on one side and the chips, flakes and granulated soaps on the 
other-are keeping almost the same relation. If the raw ma-
terial composition of the soaps is the same-as in chips, flakes 
and granulated soaps-the price ranges are narrower than 
if raw materials differ-as in yellow and white bars. 
Production of toilet soap rises or falls opposite to the 
changes in the price index, but changes in production are less 
than proportional to the change iR price. 
GLYCERINE, A BY-PRODUCT"' 
The soap manufacturer is the sole producer of glycerine, 
'" Use of glycerine, "Soap," July 1939_ Price analysis, "Soap." July 
1940, :\[ay 1937, Dec_ 1936, April 1934. 
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and the supply of glycerine is therefore limited on the upper 
level by the amount of soap produced. It may drop to nothing, 
on the other hand, if the price of glycerine, as in 1932 and 
1933, falls so low that it does not cover the additional ex-
penses involved in its recovery. The demand for glycerine 
has increased greatly, after a drop from the abnormal con-
sumption of the world war years, as a result of the increased 
use in peace-time industries. The importance of glycerine 
for armament is still great, but more suitable explosives for 
that purpose have partly taken its place. Today its maximum 
consumption is in the tobacco industry which uses glycerine 
as a disinfectant and sweetening agent. The uses for glycer-
ine are constantly increasing; to enumerate a few: solvents 
for chemical combinations, waterproofing, medical supplies, 
mining, paper, ink, glue, etc. 
The use of glycerine for a few years as an "anti-freeze" 
in automobile radiators caused the demand to soar suddenly 
beyond available supplies in 1926. On the other hand the low 
activity of industry during the depression years depressed 
prices below the recovery level. Another high in price oc-
curred in 1936 mainly due to the demand by the rearming 
European countries and especially of Italy, which was at war. 
Even as early as 1935 there had been a price increase due to 
shorter production of soap following the excise tax. The out-
break of the war in 1939 surprisingly did not raise glycerine 
prices because: First, most countries in the conflict had 
stocked themselves heavily in advance; second, the use of 
glycerine for war purposes had become more limited; third, 
glycerine production was greater than ever before, so that the 
United States could export glycerine without curtailing its own 
needs. Formerly the United States had been an importer of 
glycerine in spite of tariff barriers, especially during periods 
of shortage as in 1926. An additional tariff of 3 cents per 
pound was imposed in 1935 following which imports into the 
United States were further reduced. 
With regard to the use of soap fats the price of glycerine 
may influence the choice of the glycerine-yielding fats. The 
lauric acid oils which yield 18 percent of glycerine as compal'ed 
with a 10 to 13 percent yield from tallow, grease, palm oil and 
most other fats may therefore be preferred to the extent that 
the additional profit from glycerine covers an unfavorable 
price differential with regard to soap fats of lower glycerine 
yield. The production of glycerine accompanied the upward 
trend of fat consumption by the soap industry at an even 
greater rate, glycerine production was more than tripled 
from 1920 to 1940. The glycerine price depends much on the 
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stock and the demand situation, since, as a by-product, its 
supply has an upper limit set by the demand for soap as the 
main product, and by the amount of high glycerine-yielding 
fats used in soap manufacture. 
At very low prices production tends to be reduced, as hap-
pened during the period from 1930 to 1933. When the pro-
duction of glycerine jumped up to a record production in 1940 
in spite of depressed prices, it was clearly due to an anticipa-
tion of the needs of the defense industries, which fact is 
further substantiated by the great stocks available. 
The glycerine price is most clearly correlated with the con-
sumption of coconut oil, a very similar relationship to that 
found between the price of coconut oil and its consumption. 
On the whole, glycerine prices follow coconut oil prices but 
fluctuate less from year to year. 
ECONOMIC ANALYSIS OF THE CHIEF SOAP FATS OVER THE 
PERIOD FROM 1912 TO 1940 
THE GENERAL TREND OF FAT PRICES"" 
After the high fat prices of the World War I and the im-
mediate post war period, prices dropped to a low in 1921 when 
the wartime production capacity had to be adjusted to a nor-
mal demand. The prices were maintained until 1929, when 
prices not only of fats but of all commodities fell very low. 
The recovery started very slowly in 1932. The rise of prices 
was speeded up in 1935 by a domestic fat-shortage due to a 
drouth and an excise tax imposed on almost all imported fats. 
The high prices continued until 1937 due to the recurrence of 
the drouth in 1936 and an additional excise tax imposed by 
the Revenue Act of 1936 on fats formerly free. 
In 1938, the price trend was reversed through an abund.:. 
ant supply of fats. Mter a speculative price rise at the out-
break of the World War II the declining price trend con-
tinued due to the recognition that supplies were forthcoming 
abundantly, 1. because the English blockade had forced ex-
porters supplying the European market to turn to the United 
States instead, 2. because the stocks and fat crops were good, 
3. because the expectation that the United States might be 
eut off from its sources of fat supply in Asia and Mriea ap-
peared improbable for the time being .. 
The general market situation of fats, in particular that of 
the chief soap fats, did not have any great bearing on the 
consumption of soap, the demand for which as usual seemed 
to be quite inelastic."' Nevertheless the depression years 1930 
"" Wholesale prices of fats and oils In the United States, 1910-1939. 
U. S. D. A. Tech. Bulletin 737, Sept., 1940. See figs. 2 and 3. 
M Editorial In "Soap," Sept. 1938. 
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Fig. 7. Consumption of domestic and imported fats and oils, and 
rosin, by the soap industry, United States, 1922-1940. 
to 1933 showed a decline in soap production and· consequently 
of fat consumption by the soap industry. 
THE OENEIIAL TREND IN PEHCENTAGE OF FATS USED IN THE 
SOAP INDUSTRY 
From 1912 to 1939 the hard slow-lathering soap fats and 
the soft fats were consumed in about the same percentages 
(32 to 38 percent), while the hard quick-lathering soap fats 
were consumed to the extent of only 10 percent in 1912 (rosin 
made up the remaining 20 percent) ; the consumption of the 
latter then rose to 17.7 percent in 1919. Over the period of 
1919 to 1922 a definite change in the general distribution of 
fat consumption by the soap industry took place which since 
has remained stable. The use of the hard slow-lathering soap 
fats jumped to 52.4 percent in 1921 and 56.5 percent in 1922 
because of their favorable price position as compared with the 
soft fats. From then on they fluctuated moderately, reach-
ing a low of 55.2 percent in 1925 and a high of 63.5 percent 
in 1940. The hard quick-lathering group reached 19 percent 
in 1922 due to the relative decline in the price of coconut oil, 
and since then remained fairly stable in the neighborhood of 
20 percent. The increase in the use of hard fats was com-
pensated for by a decline in the consumption of soft fats 
which from a point of equality with hard slow-lathering soap 
fats (38 percent) dropped from 1917 to 1923 by big steps to 
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a consumption figure of 12.5 percent, which is only slightly 
lower than the average consumption figure for the next 17 
years, which fluctuated between 16 percent and 9.1 percent. 
This shift away from the use of the soft fats was due to a 
change in price differentials caused by a general price drop 
for the fats of the hard groups, principally tallow lmd coco-
nut oil. 
The capacity to supply the tropical quick-lathering soap 
fats was greatly enhanced by expanding plantations and bet-
ter transportation facilities. Technical improvements made 
the rendering of inedible animal fats cheaper, which explains 
the rise of hard slow-lathering soap fats. The decline of soft 
fats has resulted mainly because of the higher relative cost 
of cottonseed and soybean oils. 
The shift from soft oils to hard slow-lathering soap oils 
improved the quality of soap, and thus the higher percentage 
of hard fats in soap manufacture has become permanent. 
THE USE OF lNDlVIDUAL FATS"" 
IXTEHRELATlOXSHIPS 
Tallow and grease, both by-products of the packing-house 
industry, and palm oil, are closely interchangeable. Prices of 
tallow and grease approximately follow each other, and any 
price differential in favor of one or the other is immediately 
shown in the substituting of one for the other. Tallow has 
shown a steady upward trend in production, of which about 
95 percent has been absorbed by the soap industry. Tallow 
at no time has been surpassed as the chief fat ingredient in 
soap manufacture, ranging from a low of 24.7 percent in 
1929 to a high of 40.7 percent in 1939,"" while grease has 
varied from an unimportant 3.2 percent in 1919 to a substan-
tial 20.5 percent in 1924. 
The demand for palm oil by the soap industry improved 
in the late twenties, which can be explained by the marketing 
of a better quality of oil produced in newly developed planta-
tions in the Dutch East Indies, the supply of which partly 
supplanted the inferior grades produced in West Africa.·7 
Palm oil a]so has certain special qualities such as a small 
"" In order to make clear the relative price movement of fats their gen· 
eral price movement was eliminated. For this purpose the prices of all 
fats are deflated by the index of the wholesale prices of soap fats. All 
prices In this chapter refer to deflated prices unless otherwise stated. See 
figs. 8·13. 
M All percentage figures in this section refer to the share of the con· 
sumption of each fat on the total consumption of all saponiflable material 
in the soap industry, which Includes fats and rosin, unless otherwise stated. 
07 International Institute of Agriculture; Oils and fats: Production and 
international trade, p. 221-225. 
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lauric acid content and an agreeable odor which may result 
in a preference by soap makers once they have started to 
use it in their soap formulas. 
The United States continued to increase its imports of 
palm oil from the Dutch East Indies, which by 1938 consti-
tuted 90 percent of the total imports of palm oil. The higher 
quality of the Asiatic product and technological progress in 
bleaching the reddish yellow oil made it desirable as a food 
fat and since 1935 has resulted in a shifting of a part of the 
palm oil from the soap industry into the food industry. From 
1936 on, the prices of West Mrican and East Indian palm oil 
were separately quoted. In spite of the superior quality of 
the Asiatic product from the standpoint of the soap and food 
industries, its prices are lower than those of the African oil, 
because the tin plate industry believes that the latter pos-
sesses certain distinctive qualities for which it is willing to 
pay a premium. 
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Marine oils, including whale oil and fish oils such as men-
haden, sardine, cod and herring oil, must be hydrogenated to 
be used in soaps and are then sUbstitutes for tallow, "grease," 
and palm oil. The most important marine oil is whale oil, 
ranging in volume from 20 to 50 percent of all marine oils. 
As individual consumption figures for these oils are not avail-
able" for the whole period, the conglomerate of the marine 
oils had to be studied together with the deflated marine oil 
price index, although this is not very satisfactory because the 
price changes of the various fish oils and of whale oil are 
very independent and sometimes compensating. 
Coconut, palm-kernel and babassu oil are readily inter-
changeable in the soap industry because they all contain ap-
preciable amounts of lauric acid, which distinguishes them 
from other fats. The price-making forces are somewhat 
"" Except for whale 011 since 1931. 
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simpler to follow than those of tallow and grease, because they 
are due generally only to two main causes, crop conditions 
and the tariff policy of the importing country. Coconut oil 
really determines the place of the other two oils in the soap 
industry. The. other two, babassu oil which entered the scene 
only 4 years ago, and palm-kernel oil, are now of minor im-
portance and only interesting in their relation to coconut oil. 
From the graphs (figs. 12 and 13) it can be seen that there 
is nd correlation between the price changes of palm-kernel oil 
and of coconut oil, while their respective percentages bear an 
inverse relationship to each other. 
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Soft oils and foots include cottonseed, soybean, olive, red, 
linseed, rapeseed, castor, corn, peanut, sesame, oleo, neat's-
foot, perilla, tung, sunflower and other oils, and the foots of 
various oils, principally those of cottonseed and olive oil. 
Cottonseed oil and other foots are the only ingredients of 
importance in this category used in soaps and vary from 3.9 
to 11.6 percent of the total fat consumption in soap over the 
period studied. The consumption of cottonseed foots in soap 
roughly follows the amount of cottonseed crushed and is en-
tirely dependent on the demand for cottonseed oil. 
Of only secondary importance in the soap industry are 
olive oil and olive foots, which together have never reached 
a consumption figure of more than 3.2 percent. Olive oil 
(denatured) and olive foots are cheaper than edible olive oil, 
but because they produce a high-quality soap they are rela-
tively high priced. The quantity used bears a great relation 
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to price changes, but below a certain quantity the demand 
seems to become fairly inelastic because of the demand for 
luxury and cosmetic soaps by an elite of customers who dis-
regard price. 
Third in importance among this group of fats is cotton-
seed oil, which reached a consumption figure above 1 percent 
only twice during the period from 1922 to 1940, although 
for the prev~ous decade it was an important ingredient in 
soaps, ranking second only to tallow over. the period from 
1912 to 1936. During the period before 1923, cottonseed oil 
shifted into the food industry in consequence of a successful 
new bleaching process which made it more attractive for that 
purpose. The new demand for cottonseed oil by the food in-
dustry caused its price to rise relative to those of other soap 
fats, particularly those of tallow and coconut oil. 
A poor quality of imported soybean oil was used during 
the first world war years in relatively important quantities 
in soap (9.4 percent in 1917). Since the tariff of 1921 it has 
10 
9 
..,' 
---
8 
7 ~ 30 30 0 
If) 
-:t 25 Z 25 
c !< CD 
...!:? (J..: 
UJ !L-
!:J 20 20 0 
s: L..J ~ ~ 
ILl 
15 I~ u 
& 
price / 
,..-, ,.." 
,,/ 
..... ./ )0 10 
192.0 1924 1928 1932 1936 1940 
Fig. 12. Percentages and deflated prices of the chief soap fats: coconut 
oil, glycerine price. 
12 
\ ,;-.." 
P 
9 ~8 
7 
1920 ' 1924 
468 
/' 
--. 
" 
'. t "'. ';--:"l. 
',- \./ ' .. .... ., ...:.... 
rice ....... ~\ " 
" i 
"'8aba5~u pr-iC/ 
v 
Percentage 
Palm - Kemel Oi I 
I 
Babos5u 
percentaqe, 
~ 
1928 1932 1936 
\" 
I 
I 
I 
7 
6 
:3 ~ 
4 Z 
\i: IL. 
:3 b 
til 
~ 
hl 
2 It 
, 
I 
1940 
Fig. 13. Percentages and deflated prices of the chief soap fats: palm-
kernel and babassu. 
469 ' 
practically disappeared from the soap kettle, since the higher 
priced domestic oil is used mostly in the food and drying-oil 
industries. . 
The other soft oils are used in very small quantities (un-
der 1 percent) which, however, vary extremely from year to 
year, e. g., rapeseed oil was used to the extent of only 89,000 
pounds in 1932 but to the extent of 8 million pounds in 1935. 
Such changes usually result from changing price differentials. 
However, certain properties of some of the minor oils are 
frequently desirable because of some peculiar characteristics 
necessary in the production of a very limited supply of spe-
cialty soap, e. g., linseed oil in soft winter soaps because of 
the latter's low freezing point. 
Concerning the soft fats in general it can be said that 1. 
quantities consumed are very responsive to price changes, 2. 
the bulk is provided by "cottonseed and other foots"" which 
are mainly inferior substitutes for coconut oil and to a lesser 
extent for tallow, and 3. some small quantities of a great 
variety of oils are always used because of certain definite 
qualities necessary for specialty soaps. 
DEVELOPMENT OF FAT CONSUMPTION 1912-1940 
The above has served as a discussion of the interrela-
tionships between soap fats in general. A detailed chrono-
logical description now follows of the development of the con-
sumption of individual fats by the soap industry during the 
period 1912-1940, for which data are available. 
From 1912 to 1917, the consumption of fats by the soap 
industry increased by two-thirds. The ratio between tallow 
and grease consumption remained fairly constant. The con-
sumption of palm oil while showing a slightly rising trend 
never amounted to more than 2.4 percent of the total fats 
consumed until 1922. Until 1919, the consumption of marine 
oils in the soap industry remained fairly stable at somewhat 
over 1 percent. The consumption of the lauric acid fats re-
mained stable at about 10 percent of the total fat consump-
tion, whereas palm-kernel oil was almost entirely replaced by 
coconut oil after 1914. Cottonseed foots were used during 
the period from 1912 to 1919 to an average of between 9 and 
10 percent of the total fat consumption. Cottonseed oil in-
creased in importance in the soap industry until 1916 (15:6 
percent), then its use dropped rapidly. The consumption of 
soybean oil jumped up from nowhere to 9.4 percent in 1917 
because of imports of relatively cheap low-grade soybean oil 
which replaced cottonseed oil. The use of olive oil foots dur-
.. This excludes olive foots. 
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ing the period from 1912 to 1919 never reached even 1 per-
cent of the total fat consumed by the soap industry. 
From 1917 to 1919 the total fat consumption decreased 
by one-fourth. Tallow became appreciably cheaper compared 
with the price of "grease," and the relative consumption of 
grease dropped while that of tallow increased. The consump-
tion 'of soybean oil was cut to less than one-half because of 
its relatively high price. 
From 1919 to 1922, the total fat consumption began its 
recovery, which continued until 1940. In 1921 both the con-
sumption of grease and of tallow increased at the expense of 
the soft fats, mainly of soybean oil which became relatively 
still more expensive. The greater increase in grease con-
sumption as compared with the tallow consumption was due 
to its lower price relative to tallow. With declining whale 
oil prices in 1921 and 1922 the consumption of marine oils 
increased to 7.2 percent of the total fats used in 1922. The 
consumption of cottonseed foots declined and reached its low 
in 1923. 
The year 1923 shows a simultaneous increase in the de-
flated price of tallow and grease accompanied by a decline of 
their percentages used in soap. The price differential in favor 
of palm oil caused replacements of marine oil, tallow and 
grease, by palm oil. The trend of the percentage of tallow 
consumption was slightly downward from 1922 to 1929, losing 
a part of its market to palm oil. Coconut oil prices rose from 
1921 on in consequence of a duty imposed in 1921-1922 on 
non-Philippine coconut oil. This rise was maintained until 
1926, during which period the Philippines expanded their pro-
duction to fully supply their protected market. After the im-
port duties of 1922 the percentage of coconut oil imported 
fell. But so negligible was the percentage decrease that the 
absolute quantities of coconut oil used increased continuously, 
except in 1924 when grease reached its record percentage use 
in soaps because its price dropped in face of the rising prices 
of all other important soap fats. The consumption of cotton-
seed oil ceased' to decline in 1923 and remained, until 1930, 
at a level of around 112 percent of the total fats used. 
The year 1924 showed a small price rise of tallow and a 
corresponding further small decline in its percentage use, 
whereas grease prices fell, and the percentage of grease used 
was almost doubled, reaching an all time high (20.5 percent) 
for the entire period. The consumption of palm oil fluctuated 
around about 7 percent until 1927, supplementing, with 
grease, a relatively low tallow consumption. The price of 
marine oils remained fairly stable, a small decline in their 
471 
consumption occurring because of the increased grease con-
sumption. The consumption of cottonseed foots rose again, 
reaching a high of 8.5 percent of the total fats used in 1927. 
The price of tallow rose still further in 1925, accompanied 
by increasing grease prices. This caused a drop in grease 
consumption, which tended to decline strongly until 1937, and 
also resulted in a low for tallow consumption. The deficiency 
in tallow and grease consumption was made up mostly by 
palm oil, cottonseed foots and low priced marine oils. After 
the war, palm-kernel oil for the first time entered into soap 
in quantities exceeding 1 percent of the total fat consump-
tion, rising to almost 3 percent of the total fats used in 1925 
and to more than 5 percent in 1926. This shift in oils used 
in the soap kettle affected coconut oil, a minimum percentage 
of which, was used in 1926 as against a maximum consump-
tion of palm-kernel oil, a displacement which resulted from 
a price differential in favor of the latter oil. 
Tallow and grease prices dropped in 1926, that of tallow 
more than that of grease, causing an increase in tallow con-
sumption, while grease consumption was reduced. Over the 
period 1927 to 1929 tallow consumption remained more or less 
on the same level, alternating in smaller fluctuations with its 
price and with grease consumption. During the period from 
1927, the number of livestock was readjusted to a postwar 
production level, and the number of cattle slaughtered de-
clined. In spite of this the production of tallow and grease 
increased somewhat." In 1929 tallow prices reached a peak, 
and those of grease were also high. From 1926 palm oil con-
sumption rose sharply. The consumption of marine oils con-
tinued its growth at the expense of both grease and palm oil, 
in spite of the rising prices of marine oils in 1926 and 1927. 
Improvement in the quality of these latter oils may be partly 
responsible for their increased consumption. During the 
period of 1927 to 1930 the percentage of marine oils con-
sumed moved inversely to their price, and their rising con-
sumption in 1928 compensated for a decrease in tallow con-
sumption. The decline in marine oil consumption during 1929 
and 1930 was compensated for by the use of palm oil and also, 
in 1930, the increased consumption of tallow. However, the 
consumption of whale oil remained fairly stable from 1926 to 
1931, whereas the consumption of the fish oils declined. Al-
most all of the whale oil produced is consumed by the soap 
industry, whereas large amounts of the fish oils go into other 
industries. From 1928 to 1934 the total percentage of marine 
oil consumption declined almost steadily without relation to 
"" See p. 438. 
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the price movement. A decrease in the price of coconut oil 
up to 1929 was accompanied by a similar decrease in the 'price 
of palm-kernel oil. In 1927 the consumption of coconut oil 
increased, replacing some of the palm-kernel oil used. How-
ever, from 1927 to 1929 the consumption of palm-kernel oil 
rose, whereas that of coconut oil remained unchanged. The 
period 1926 to 1929 demonstrated further the compensating 
movements of the two oils. The consumption of cottonseed 
foots dropped to 6 percent of the total oils used in 1928, a 
level which was about maintained until 1930. The consump-
tion of cottonseed oil reached a high in 1928 when it prob-
ably substituted for small quantities of tallow, the price of 
which stood very high during 1928 and 1929. A high in the 
consumption of olive oil foots in 1926 was accompanied by a 
relatively low price, especially when compared with the prices 
of other soft oils ordinarily cheaper than olive oil foots. 
In 1930, the depression resulted in a decline of the total 
fat consumption by the soap industry, that reached its low 
mark in 1933. The prices of both tallow and grease started 
to drop sharply in 1930 due to the increased supply of these 
fats which consequently led to a rise in their consumption. 
In 1931, the consumption of tallow jumped upward by one-
fifth, while grease consumption was reduced to half. Partly 
responsible for the shift from grease to tallow was the more 
accentuated price drop of tallow as compared with that of 
grease. Tallow maintained its high consumption figure in 
1932, and in 1933 furnished the greater percentage of a di-
minished fat consumption. Grease consumption fluctuated on 
the lower level reached in 1931, until 1934, rising only slightly 
in 1932 when its relative price reached a new low together 
with slightly rising prices of tallow in 1932 and high marine 
oil prices of 1931. The demand for grease has improved since 
1932 when it found an increased outlet in the manufacture of 
lubricants. The higher prices of tallow and grease in 1933 
in relation to other soap fat prices were a result of the strong-
ly increased supply of some other soap fats (i. e., coconut oil 
and palm oil). Palm oil maintained its percentage of total 
soap fat consumption fairly well during the depression. The 
percentage of palm oil consumption dropped in 1931 and 1932 
when the price of palm oil surpassed the price of tallow. 
After this point the consumption of palm oil varied inversely 
to price movements, except in 1935. There was an increase 
of marine oil consumption in 1931 in spite of relative high 
prices,61 but the prices of marine oils dropped continuously 
01 The whale oil production of a whaling season is often in part or en-
tirely bought on contract ahead of time. This occurred to the 1931 and 
1936-37 catch. See Brandt, Karl, Whale oil: an economic analysis. p. 
148-149. 
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from 1931 to 1935. Coconut oil maintained its percentage 
use among fats in 1930 and increased it in 1931 and 1932 
when palm-kernel oil almost disappeared from the soap mar-
ket because of its extremely high price. The price of coco-
nut oil fluctuated from 1929 to 1933 around a lower level than 
previously, reaching its lowest point in 1933 due to a record 
import of coconut oil from the Philippines. That the soap 
industry actually took a little less of this oil than in previous 
years was due to the fact that the greater part of this coco-
nut oil was used by the food industry. The price of palm-
kernel oil dropped in 1933 from its all time high in 1932 and 
remained at the same level thereafter. The percentage use 
of palm-kernel oil among total soap fats rose from 1932 to 
1937. From 1931 on the figures showing the percentage of 
cottonseed foots used in the soap industry were no longer 
listed separately but were included with other foots, which 
probably. explains the higher census figures for percentage 
use in soaps of cottonseed foots and other foots. The con-
sumption of foots from 1931 on rose slowly until 1938 when 
it reached 11.6 percent of the total fats used. 
As a result of low prices in 1934, fat consumption by the 
soap industry almost reached the pre-depression level. At 
that time a drouth forced more- slaughters because of feed 
deficiencies, resulting in a peak in tallow and grease produc-
tion. Tallow prices dropped and the consumption of tallow 
in soap reached a higher percentage than ever before. The 
excise tax levied in May 1934 on most of the imported oils, 
including coconut oil from the Philippines and palm-kernel oil, 
led to an increase in the price of these oils. This was the 
chief reason for a shift in favor of the use of tallow which, 
being duty-free, was -imported for the first time in an ap-
preciable quantity.'" The increased use of tallow in soap after 
1929 is associated with the rise of yellow laundry soap pro-
duction. (See p. 49-50.) Great stocks of coconut oil were 
bought before the enforcement of the tax in 1934, and its 
percentage dropped only slightly in a year of high total fat 
consumption. Every fluctuation of the consumption of palm-
kernel oil between 1934 and 1938 was accompanied by an in-
verse movement of its price. The percentage of coconut oil 
used moved also inversely with that of palm-kernel oil, repeat-
ing an already familiar pattern. 
In 1935 the soap industry consumed about 6 percent less 
of total fats than during the previous year. The percentage 
of tallow consumption reached a high peak, while the con-
sumption of grease, the price of which increased more than 
roO See table 10. 
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the tallow price, sank to a minor percentage (less than 7 per-
cent) . This condition lasted until 1939. Domestic produc-
tion of fats in general was on a low level in 1935, that of 
tallow only about three-fifths of the previous year. This 
shortage was the result of the continuous effect of the drouth 
which resulted in the marketing' of very lean cattle for 
slaughter as a consequence of feed shortage. The soap manu-
facturers, therefore, had to import one-third of their tallow, 
still duty free, from abroad. At the same time world tallow 
prices rose under competitive buying between the United 
States and Italy. Italy, which was at war with Abyssinia, was 
buying tallow mainly to obtain glycerine." The extremely 
low fish oil prices in 1935 and 1936 caused a sharp increase 
in the percentage consumption of fish oils. In 1935 the per-
centage of coconut oil consumed fell to an unprecedented low. 
This can be explained by a shift from white soap bars to yel-
low soap bars, which do not contain coconut oil, and by an 
increase in the price of coconut oil as a consequence of the 
excise tax and of the high prices of edible fats which diverted 
large quantities of coconut oil into t~e food industry. 
After 1935 the total fat consumption by the soap industry 
rose continuously. In 1936 another drouth had forced the 
slaughter of more than a million cattle above the number 
slaughtered in 1935, which increased the supply of tallow. 
Tallow prices dropped relatively in spite of an expected excise 
tax on imported tallow which went into force in August 1936. 
In spite of the increased tallow production, a good 10 percent 
of the 1936 consumption was imported before the tax came 
into force, and the relative consumption of tallow declined in 
favor of coconut oil. The increase in tallow prices in 1937 
to its highest level since 1929 was due to a reduction in the 
domestic supply, because of a decrease in the number of cattle 
slaughtered as a consequence of the depletion of the stock of 
breeder cattle in the previous drouth year and because of 
the extremely low live weight of the cattle slaughtered. Tal-
low consumption was, therefore, partly replaced by palm oil. 
When the tallow supply recovered in 1938, its price fell, and 
the consumption of tallow rose substantially (5 percent), 
again displacing palm oil and the marine oils, which had both 
risen in price. The prices of the two palm oils dropped in 
1936 and then rose again in 1938. While the prices of the 
African -product rose very high from 1937 to 1940 due to 
preferential treatment and war stock buying by France and 
England, the Dutch palm oil prices rose only slightly. The 
price of marine oils rose after 1935 until 1940 except in the 
6., Editorial In "Soap." Sept. 1935. 
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year 1939. In 1937 whale oil consumption doubled, accom-
panied by slightly decreased fish oil consumption. In 1938 
the consumption of fish oils decreased while that of whale oil 
remained stable. During the years 1937 to 1940 the per-
centage consumption of marine oils decreased with sharply 
increasing prices. In 1936 coconut oil prices reached a high, 
due again to the competitive buying of Italy, to which coun-
try the Philippines, one of the few non-sanctionist nations, 
sent coconut oil, needed there chiefly for the production of 
glycerine. In spite of these high prices the consumption of 
coconut oil recovered after September 1936 because of large 
stocks bought before the price rise. 
The year 1937 was a particularly disturbing one for the 
marketers of coconut oil. Its consumption by the soap in-
dustry dropped to one of the lowest points of the period. 
With high prices at the end of 1936 and depleted stocks of oil, 
new purchases had to be made at prices temporarily higher 
than during the first part of 1936. The deficiency of coconut 
oil was compensated for by palm-kernel oil which was con-
sumed to the extent of 6.2 percent of the total fats used, its 
largest percentage use in soap industry during the 20-year 
period. The reasons for the coconut oil shortage were :61 
1. The maritime strikes on the West coast which held up ship-
ping appreciably enough to cause a scarcity, especially, of 
the more. bulky copra; 2. The previous high prices due to the 
large Italian demand which had induced planters to pick green 
nuts and thus injured the bearing capacity of the trees for 
the following year; 3. A terrific typhoon in December 1936 
which had injured many coconut groves. In 1938 coconut 
prices dropped again because of a good crop year. In conse-
quence coconut oil consumption again rose to its customary 
level at the expense of palm-kernel oil, the price of which had 
meanwhile increased. The year 1936 registered the first ap-
pearance of babassu oil on the market. It was the only lauric 
acid oil left duty and tax free, but because of the limited 
supply of this oil it furnished until 1938 less than 1 percent 
of the total fats consumed by the soap industry. During 
1938 the palm-kernel oil consumption declined sharply to a 
little above 1 percent of all fats used, and continued that de-
cline through 1939 and 1940, when it practically ceased to 
figure on the market. Its place from 1939 on was taken in 
very modest proportions by babassu oil (2 percent of the total 
fats used). The disappearance of palm-kernel oil was due to 
the favorable price differentials for duty free babassu oil. 
A high in cottonseed oil consumption occurred in 1937, the 
'" Coconut oil: Are present prices too high? "Soap," ]\fay 1937. Coco-
nut 011: \Vhat happened to coconut 011 in 1937 and why? "Soap," ]\fay 1938. 
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year of the great shortage of coconut oil and domestic animal 
fats, but also the year of a great cotton crop. Mter 1935, 
the price of soybean oil dropped to a lower level than that of 
cottonseed oil, and this favorable position has been maintained 
until now (1941). From 1935 on the soybean oil consumption 
in soap increased and in 1940 became five times as large 
as its average consumption over the period from 1922 to 
1935, but the total amount consumed is still insignificant and 
is still less than 1 percent of all the soap fats used. A low 
consumption of olive oil foots in 1937 and 1938 was accom-
panied by high relative prices of this oil, especially in propor-
tion to the price of cottonseed oil. 
1939 saw a large increase in the consumption of fats by 
the soap industry, and in anticipation of a war boom, high in-
ventories were accumulated. The percentage distribution of 
the various fats, however, changed iittle. 
Contrary to all previous expectations, a greater production 
of domestic fats in 1940 and the loss of the European market 
to foreign and domestic fats, resulted in a swamping of the 
market with fat supplies, at a time when the manufacturers 
had already accumulated large stocks of fats." Both the 
prices of tallow and of grease declined proportionally with 
increasing prices of whale oil and palm oil. The consumption 
of tallow remained stationary but grease again more than 
doubled its previous percentage use, returning to its consump-
tion level of the twenties because the-production of grease in-
creased. In 1939 a record quantity of coconut oil, which was 
displaced in the food industry by soybean oil, was used in the 
soap industry, but in 1940 both the price and consumption 
of coconut oil remained almost unchanged. In that year the 
war had closed the main sources of supply of olive foots in 
the Mediterranean with consequently high relative prices. 
The decline of the use of cottonseed foots and other foots in 
soap in 1939 and 1940 probably reflected the considerably re-
duced crushings of cottonseed. The amount of cottonseed 
foots and other foots used in soap also shows a close inverse 
relationship with the percentage of coconut oil used, for which 
these foots are a cheap substitute. 
The results of this section may be characterized by the 
following short summary: 
Tallow is the most important soap fat. Its lower price 
since 1929 led to a rising trend of its consumption. Annual 
fluctuations of tallow consumption were usually compensated 
by opposite fluctuations of grease consumption. The sharply 
"" Editorials In "Soap," Nov. 1940. Oct. 1940. 
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declining percentage of grease consumption from 1924 to 
1937 has been reversed since then. 
The consumption of palm oil in the soap industry was 
sensitive to the price differential of palm oil especially with 
regard to tallow and grease. Palm oil consumption by the 
soap industry rose in the twenties due to increased recogni-
tion of its improved qualities in spite of a rising price; it de-
clined in the thirties because of the shift of palm oil to the 
edible fat industry. 
The substitution of marine oils for the other hard soap oils 
was noticeable although there were periods of simultaneous 
relative price and consumption movements with insufficient 
evidence to explain them. 
The dominant role of coconut oil as a source of lauric acid 
fats was established. Such price differentials as occurred in 
favor of the minor oils in relation to coconut oil were im-
mediately utilized. Due to the limited supply of these oils, 
however, they substituted for only a small quantity of coconut 
oil. The total percentage consumption of the three lauric acid 
oils remained exceedingly stable and would substantiate a 
claim that there are no good substitutes for the lauric acid 
oils for use in the manufacture of present quality soaps. 
Almost all the annual changes in consumption of individual 
fats could be traced back to the annual price changes of the 
fat itself and of its closest substitutes. Trends in consump-
tion of individual fats were frequently- due more to changes 
in the composition and the practices of soap production than 
to the price changes of the fats. Sometimes a lasting price 
change only became fully effective several years later when 
the consumption of fats was adapted to the new price situa-
tion and the frictions of tradition were overcome (tallow, 
babassu oil). In other cases changes in the quality and suit-
ability of fats had the same effect as price changes and, oc-
curring usually step by step over several years, also made 
their influence upon consumption increasingly felt over a 
longer period (marine oils, palm oil). 
TABLE 1. FATS AND THE CHARACTERISTICS OF THEIR SOAPS.-
I Iconslstencef I Detergent I Skin Saponi- I Salt sol. I Theoret. Soap of Color Odor Foam Use yield of quality reaction fication for sap. glycerine 
very weak quick big also good I makes toilet quick Coconut white to I bubbles with tal- with 16° to 18° I 
oil yellowish hard after short in cold skin low shav- strong Be 18% brittle oil lasting water rough ing soap lye 
Palm I yellowish I very quick big also good I makes I household I quick after bubbles and toilet with 16° to 18° ! kernel White to hard oil short in cold skin soap, soap strong Be idem oil yel. grey brittle lasting water rough powder lye 
I ye.llowish I after slow I 
I household I fairly Palm very oil small very very soap, soap easy with 10° to 11° I 10-13% 011 hard like bubbles good mild pow., toi- lyes, 10°_ Be 
violet lasting let soap 15° Be 
I 
yellow 
I 
weak 
I 
I household I acc. to free I I 
~ 
Olive very textile fatty acid 10° -::J 
oil to drab firm after good good mild & toilet cont. easy Be 10-13% 00 green 011 soap or hard I white to I almost slow 
I 
I household I hard I I Tallow yellowish 
very without small good very toilet with 10° 12.5% hard bubbles mild weak Be white odor lasting shaving lyes 
(White 
I I I easy. rich I I I household I 
hard 
, I without 
very flakes with 10° grease) white hard odor small bub. good mild toilet thin Be 12.5% hard lasting soap lyes 
I I 
disagree- small 
I fairly I I I easy I I Whale yellow fairly able bubbles mild soft with 12° 8-12% oil brown firm fishy lasting good soap lyes Be 15°_18° Be 
Cotton- I 
greyish 
I fairly after mediocre I I I household I refin~d oil I 12.5° I seed white to but good· mild soaps difflcult to 16° 011 dirty soft oil lasting with lyes Be yellow 
a Table from Hefter-Sch(lnfeld, Vol. IV, p. 230-32. 
TABLE 2. IMPORT DUTIES AND EXCISE TAXES FOR SOAP FATS IN THE UNITED STATES, 1913-1930. 
Rate of excise tax (in addition to duty) 
Rate of duty establfshed by taril'f act of imposed by Revenue Act of 
Fat or 011 
Unit 1913 1921 1922 1930 Unit May 10, '34 I Aug. 21, '36 
Tallow pound * cent * cent pound 3 cents 
Greases ad valorem 15% . 20'% 20% pound 3 cents 
Sperm' 
whale oil gallon crude 8 cents 10 cents 5 cents 
refined .. .. 14 cents .;:. 
-=l 
Non-sperm CC 
whale 011 gallon Ii cents 6 cents 6 cents pound 3 cents 3 cents 
Palm 011 pound pound 3 cents 3 cents for tin plate 
Coconut 011 
from Philippines, 20 cents 2 cents pound 3 cents 3 cents from other per gal. per lb.b Ii cents 5 cents 
source 
Palm-kernel 3 cents 3 cents denatured pound 1 cent pound 
Other 3 cents 3 cents 
Babassu pound oil 
• Free If made unfit for human consumption. 
b l~ree of duty until 1935, from then on imports in excess of 200,000 long tons pay rate of duty Imposed on other countries. 
1921 
1923 
1925 
1927 
1929 
1931 
1933b 
1935 
1937 
1939 
I 
TABLE 3. PRODUCTION OF VARIOUS TYPES OF SOAPS. UNITED STATES. 1921-39. 
(Data expressed in millions of pounds.) 
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197.3 144.5 10.53 580.4 
240.1 431.0 218.8 17.88 67.75 655.1 
272.2 755.8 675.2 142.3 326.0 22.0 61.19 548.0 
287.7 887.7 598.7 215.9 373.2 24.9 79.8 484.5 
324.4 914.6 550.6 337.3 387.9 35.3 66.1 505.5 
305.6 787.7 643.4 421.8 351.1 262.7 161.1 33.6 42.3 423.8 
315.4 1257.7" 369.9 399.2 200.2 165.8 366.0 
353.0 420.5 713.5 503.1 423.5 219.1 233.6 22.6 70.1 20.8 452.7 
360.6 489.0 633.4 743.2 390.5 232.4 178.3 29.9 60.7 25.1 410.7 
405.1 660.8 580.2 894.7 419.2 248.3 186.2 39.2 63.7 30.9 434.5 
p. 
~ 
rn 
.e 
rn 
~ 
30.1 
30.5 
40.5 
31.6 
64.9 
• Addition of the columns for washing powder and cleansers which census does not separate prior to 1931. 
b Census used a different schedule. thus data not strictly comparable with other years. 
c White and yellow laundry soap together. 
~"d 
... rn 
.'"'l'" 001 E-<~ 
1752.1 
2000.3 
2109.1 
2435.1 
2588.0 
2572.9 
2362.7 
2901.7 
3224.4 
3615.2 
4 Total lIgures for soap refer to hard soaps only except in 1937 and 1939. Hard soap includes: Toilet. laundry-white 
and yellow. granulated. powdered. and sprayed, chips and flakes. washing and scouring powders. Figures for 1937 and 
1939 are 3.032.9 and 3.399.8 million pounds respectively. 
Source: Biennial census of manufactures. 1921 to 1939. 
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Year 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
TABLE 4. INDEX NUMBERS OF PRICES OF VARIOUS TYPES OF SOAP, 1926 TO 1940.-
All soaps 
100.0 
98.4 
96.8 
98.8 
97.1 
90.9 
76.2 
71.5 
68.9 
76.7 
78.S 
84.8 
Laundry 
bars 
white 
100.0 
98.3 
95.9 
98.0 
92.6 
93.2 
70.9 
70.3 
70.7 
81.6 
81.9 
89.5 
84.4 
83.1 
78.2 
! 
I 
I 
Laundry 
bars 
yellow 
Chips or 
flakes 
bulk 
Powdered or 
granulated 
bulk 
- -- ---------------------- ------
100.0 I 100.0 100.0 
95.3 99.6 102.8 
98.9 97.4 102.7 
105.5 95.5 99.7 
103.4 88.9 84.7 
90.8 64.4 67.4 
75.3 53.6 55.1 
71.5 53.9 55.5 
70.9 57.7 58.4 
80.9 75.5 78.1 
83.6 79.6 Sl.4 
92.9 95.6 96.4 
87.9 75.4 75.5 
86.6 76.1 76.8 
82.9 69.3 69.6 
--
Toilet 
Washing 
powder 
bulk 
- --- ----------
100.0 100.0 
99.1 100.0 
93.0 100.0 
93.5 100.0 
94.3 100.0 
94.3 97.3 
82.4 81.3 
70.9 80.2 
65.1 77.2 
68.4 74.9 
71.S 73.9 
76.5 81.2 
76.3 64.5 
75.0 65.5 
74.7 65.0 
a Tables 4·7 show the average wholesale prices and unweighted index numbers (1926 = 100) of soaps. All prices have 
been reduced to a common unit and are dollars per pound, net delivered In carlots to jobbers or distributors except 
where otherwise noted. 
Source: U. S. Dept. of Labor. Bureau of Labor Statistics. 
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TABLE 5. PRICES OF FATS USED IN THE SOAP INDUSTRY, UNITED STATES, 1912-1940. 
PrIce (cents) per pound 
---- ----- - --- ---
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1912 6.37 6.24 5.47 6.6 6.2 
1913 6.51 6.50 7.4 7.8 6.2 6.2 6.7 
1914 6.42 6.54 8.1 8.7 5.16 6.3 7.5 8.7 
1915 6.60 6.41 8.5 6.5 8.6 7.67 6.4 10.0 10.7 
1916 9.43 9.57 12.2 8.4 10.7 11.7 9.2 15.1 13.2 
1917 15.38 15.90 17.9 12.6 16.4 20.5 16.74 14.5 21.1 18.6 
1918 17.17 17.33 33.5 18.5 18.1 42.6 18.19 18.4 23.4 23.4 
1919 14.03 14.37 18.0 17.1 15.3 18.2 21.0 17.27 16.8 19.4 20.6 
1920 11.76 12.4 12.6 16.6 I 14.6 17.5 16.6 6.90 15.3 9.3 19.8 13.55 
1921 5.31 5.8 7.0 9.8 8.1 9.5 8.5 6.23 8.0 11.2 12.3 4.2 
1922 6.4 7_1 7.4 9.9 88 7.3 8.6 8.9 8.60 10.2 13.1 11.0 5.2 86 
1923 7.64 8.4 7.6 10.3 98 8.3 8.7 9.0 9.80 11.8 13.0 10.7 4.675 97 
1924 7.89 8.3 8.2 10.3 99 8.6 9.3 9.7 9.15 12.5 13.9 11.7 5.6 99 
1925 9.24 9.8 9.3 10.5 103 9.8 10.3 9.0 9.33 13.4 11.1 13.0. 11.1 111 
1926 8.10 8.5 8.6 10.7 103 9.2 10.0 8.8 9.44 13.4 10.4 11.4' 12.2 104 
1927 7.52 7.7 8.0 10.7 98 8.3 9.0 9.7 8.29 12.1 10.0 10.7 8.35 95 
1928 8.29 8.~ 8.1 10.7 97 8.1 9.1 10.2 8.36 12.3 12.2 11.4 8.30 98 
1929 7.97 8.0 8.2 10.7 100 7.1 8.4 9.7 8.08 12.6 12.5 10.8 7.55 94 
1930 5.58 5.6 6.5 10.6 87 5.9 5.6 7.0 6.86 8.6 8.4 8.5 5.00 73 
1931 3.37 3.5 4.8 9.2 67 3.9 4.8 5.5 5.29 5.5 6.3 6.4 3.9 51 
1932 3.71 2.6 3.8 7.3 49 3.2 4.3 4.6 3.10 3.1 9.0 4.7 2.825 39 
1933 3.00 3.0 3.8 7.1 50 3.0 3.7 5.5 3.66 5.4 9.3 6.2 3.9 42 
1934 3.79 4_0 5.4n 7.3 59 4.6n 5.4n 7.1 5.57 6.0 9.4 5.4 4.55 55 
1936 5.8 6.3 7.8 7.6 7.8 72 8.0 8.1 0 8.7 8.6 7.5 9.8 8.3n 6.425 82 
1935 6.22 6.8 7.7 8.0 70 7.4 7_5 8.6 9.22 8.1 9.4 I 6.3 4.55 84 
1937 7.5 S.O S.6 8.0 10.3 93 9.0 I 9.0 0 11.1 8.0 I 8.1 10.8 12.3 7.35 97 
1938 5.0 5.3 6.8 6.1 9.1 79 6.1 6.9 6.4 S.O 6.7 I 5.6 I 9.1 111.0 5.02 71 
1939 :'.1 5.2 7.0 5.7 8.5 72 6.0 6.5 6.4 7.8 5.6 4.8 9.3 11.6 5.44 67 
1940 I 4.1 4.2 7.2 5.4 9:5 88 5.6 0 G.O 9.0 5.3 4.8 9.7 14.2 5.32 62 
Source: U. S. D. A. Statistical Bulletin 59 for prices 1921-35; Fats and Oils Situation, January 1941, for prices 
1936-1940. ' 
"Tallow, Inedible: Average yearly wholesale prIce per lb., Chicago, 1920-35. 
h Grease, white: Average yearly price per lb., Chicago, 1910-1939, Fats and Oils Situation, January, 1941. 
c Palm oil, crude, Niger: Average yearly prIce per lb. In caHks, New York. 1920·35. 
"Palm oil, Sumatra, bulk, New York. 
e Whale oil, refined hleached winter: Average yearly prices per lb. in tanks, Pacific Coast, 1920-36. 
f Crude: Average yearly price per lb. in tanks f. o. b. Pacific Coast. 
g Average yearly price per lb., in barrels, New York, 011 from 1930 on denatured. 
h Olive oil prime foots: Average yearly price per lb. In casks. New York, 1920-35. Consumption data includes foots and 
inedlhle olIve oil_ 
I Crude: Average yearly price per lb. in tanks f. o. b. Southeastern mIlls. 
I Soybean 011 Imported crude: Average yearly prIce per lb. in barrels, New York, 1920-29, comes in crude, midwestern mIlls, 
1930-1940. 
k Raw: Average yearly price per lb., car10ts In barrels, New York. 
I Rape oIl refined: Average yearly price per lb. In barrels, New York. 
m Average Savannah market prIce, In dollars per 280 lbs., AgrIcultural StatistIcs, 1940. 
n Includes excIse tax from 1934 on. 
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TABLE 6. l!'ATS USED IN THE MANUFACTURE OF SOAP AS PERCENTAGE OF TOTAL SAPONIFIABLE MATE-
RIALS, UNITED STATES, 1912-1940. 
(Percent of Total Saponifiable ~Iatter.) 
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1912 35.5 10.6 32.7 25.4 8.1 .8 .1 1.2 8.4 2.2 ! 14.1 9.5 1913 
1914 38.0 10.9 32.6 27.0 8.4 1.0 .4 1.6 7.8 3.1 11.9 10.8 
1n5 I 
1916 38.0 9.5 38.3 27.5 8.3 1.2 4.6 1.0 9.0 .5 1 15.8 9.1 1917 3&.3 12.9 37.7 26.& 8.5 2.0 9.2 1.0 12.5 .4 9.4 8.5 
1918 
\ 1919 37.0 17.7 34.0 30.9 3.2 1.6 5.5 1.3 17.3 .4 5.3 10.3 
1920 
1921 52..1 17.9 I 20.5 34.2 12.5 2.2 1.0 3.5 17.8 .1 4.4 7.0 
1922 56.5 19.0 13.3 34.1 12.8 2.4 .2 7.2 18.9 .1 1.6 4.9 
1923 56.5 20.3 I 12.5 30.8 12.0 7.6 .3 5.5 20.0 .3 .8 3.9 
1924 61.6 18.5 12.5 30.1 20.5 5.8 .2 4.8 18.2 .3 .7 5.4 
1925 55.2 21.3 14.5 25.1 15.6 7.7 .1 6.4 18.4 2.9 .5 7.1 
1926 55.5 22.0 15.1 26.9 15.1 6.3 .2 7.0 16.8 5.2 .3 7.4 
1927 56.8 21.2 16.2 28.0 14.1 6.5 .1 7.9 19.4 1.8 .4 8.5 
1928 57.5 22.3 14.9 25.6 15.1 8.2 .1 8.2 19.4 2.9 1.2 6.1 
1929 56.4 22.5 14.8 24.1 13.6 10.7 .4 7.4 18.5 4.0 .7 6.0 
1930 59.8 20.0 13.6 26.5 14.6 11.5 .3 6.8 18.2 1.8 .4 6.2 
1931 67.6 22.2 13.0 31.5 7.8 10.4 .2 7.6 20.5 1.7 .1 9.1 
1932 57.9 21.5 12.7 33.1 8.7 10.1 .3 5.9 21.3 .2 .2 9.2 
1933 68.0 20.7 13.0 32.0 7.9 11.8 .3 6.1 20.3 .4 .4 9.1 
1934 60.3 20.3 11.3 37.7 8.1 8.8 .1 5.6 19.4 .9 .2 8.0 
1935 60.1 16.3 15.1 40.3 6.0 5.3 .2 8.4 14.0 2.3 .1 11.6 
1936 57.7 19.8 13.9 38.2 5.7 4.5 .3 9.3 17.8 1.5 .5 .1 10.6 
1937 57.9 21.1 13.4 34.2 5.2 7.9 .6 10.5 14.0 6.2 .8 .5 10.2 
1938 57.1 21.2 14.6 39.0 5.4 5.1 .6 8.1 19.0 1.6 .5 .2 11.6 
1939 60.9 22.4 10.6 40.7 6.3 5.3 .6 8.6 20.2 
I 
.2 2.0 .1· 8.1 
1940 63.5 22.5 9.1 40.4 13.2 4.4 .9 5.5 20.4 d 2.1 .2 6.7 
Source: Fat and Oil Situation. May 1939: 1921-1935; Fat and Oil Situation, June 1941, 1936 to 1940 . 
• Slow lathering hard oils contain: Tallow, whale and fish oils. grease, palm oil, others. 
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.6 21.2 
.8 18.5 
.9 14.2 
.9 11.1 
.5 11.3 
1.5 9.2 
1.7 11.2 
2.1 10.7 
2.2 7.4 
3.1 9.0 
3.2 7.4 
2.8 5.8 
2.8 5.3 
3.0 6.3 
3.0 6.6 
2.5 7.2 
2.0 7.9 
2.1 8.3 
1.8 8.1 
2.0 8.5 
1.5 8.6 
1.1 7.6 
.9 6.6 
1.1 6.1 
.8 4.9 
b Quick lathering hard oils contain: Coconut, palm-kernel, babassu oil. 
e Soft oils: Cottonseed oil foots. other foots, olive 011 foots and edible soybean oil, corn, castor, Ilnseed, peanut, sesame. 
rape, and other oils. 
d Less than .05 percent. 
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TABLE 7. CONSUMPTION OF VARIOUS FATS BY THE SOAP INDUSTRY IN THE UNITED STATES, 1912-1940 
Consumption, 1000 lbs 
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1913 
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1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
ID32 
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1n4 
1935 
1936 
1937 
1938 
1939 
1940 
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270713 84573 10000 
33893110n34 14838 
362297 114616 27345 
,326587 33871 17268 
1 
'0 
,<:l 
'" ~ 
373223 136322 24386 
429966 161985 303891 
412749160167102323 
428881 29212'3 82250 
390789 2424661119400 
430886242424 100960 
484029 242712 112460 
440943 261454 142363 
434755 245516192331 
4426101243944191956 
1
52371411294031722281 58426 549186 143724 168009 49091 
~~m~ UHg Um!i m~~ 
1663002\ 98086 8731.1\'109970 !660020 98714 78453128044 6135091 942471413581123879 
7022671 96356 916421 79874 
\78504111208561102146 114961 7864561256886 849341 S8661 
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11030 78616 20579 
15876 77959 31376 
12852 111084 5804 
13308 168602 4762 
13555 182613 4551 
37613 194497 593 
90505 237702 685 
73269 267982 3287 
67781 260000 4440 
98940 286000 45037 
111673 270206 83653 
135549 334765 31248 
142220 335417 50578 
134107 334205 72920 
113829 303271 29431 
68669127094 340503 28035 
48944 98035 353527 3565 
44895 97063 322264 6278 
33996 98544 341124 16516 
28440 138410 229711 37173 
32603160647 307376 264431 
65130189009 252241111514 
660801145954 342982 294981 51522 166483 388912 3657 
19250 107911b 396856 197 
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..0 
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89127 6147132312 1182 
108141 8046 119254 4499 
112178 10595194916 57·373 
115062 12231 126340 124058 
108389\ 
76018 
61966 
52676 
, 77214 
11109824 118727 
\
147'511 
105206 
1089041' 
1103360 
1
1520001 
15200°1 
145000 
,1410001 191000 
8993183000 
14308(183000 
82891208000 
3763311:560001 
41221! 1300001 
48991 561301 58401 
16609 
21735 
28641 
32024 
49083 
522061 
48190 
48060 
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49R42 
38970 
30877 
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304111 
315071 
23965 
179841 15013 
20507 
16585 
1 
47935 
19759 
10824 
10000 
8000 
5000 
7500 
20000 
12000 
75001 1970 
3583
1 
6967 
2702 
1857 
1278 
8414 
2883 
1061 
2979 
10756 
2307 
3266 
2500 
2250 
2500 
2500 
2500 
6400 
5000 
3816 
5571 
4235 
1354 
2549 
5023 
10274 
10897 
11177 
17612 
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1916 
1488 
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1780 
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741151200000 
818673 185310 
1058795 175000 
120'1680 150000 
937523119529 
990561100000 
1119381141350 
1195569 143378 
1321411106956 
1415213 140615 
1485712118257 
1626152100227 
1634663 91269 
1688541114300 
1559700109484 
1542231119934 
89 1527416 130675 
39 1456263 132086 
994 1615415 141732 
80011503690 139375 
77711577538 148536 
981 1658756 136410 
551676535117464 
21809704 117507 
49 18526341 95633 
Source: Fats and Oils Situation, May, 1939, for Consumption, lbs., 1921-1935; Fats and Oils Situation, .June, 1941 
for consumption, lbs., 1936-1940 . 
• Consumption data includes other foots from 1931 on. 
h Average Savannah marlcet prIce, In dollars per 280 lbs., Agricultural Stati~tics, 1940. 
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-TABLE 8. PRICES OF SOAP FATS DEFLATED BY THE PRICE INDEX' OF SOAP FATS. 
Year I Soybean I Tallow I Grease 
, oil 
1922 11.86 I 7.44 8.26 
1923 12.16 7.88 8.66 
1924 12.63 7.97 8.38 
1925 12.07 8.32 8.83 
1926 12.88 7.79 8.17 
1927 12.74 7.92 8.11 
1928 12.55 6.46 8.47 
]929 13.40 8.48 8.51 
1930 11. 78 7.64 I 7.67 1!J31 10.78 6.61 6.86 
1932 7.95 H.95 I 6.67 
1933 12.86 7.14 I 7.14 
1!134 
I 
10.91 6.89 
I 
7.27 
193r. ~.64 7.4 S.l 
1936 9.15 7.07 7.68 
IH37 8.38 
I 
7.73 8.25 
1938 7.S9 7.04 
I 
7.46 
1939 I 7.16 7.61 7.76 1940 7.74 6.61 6.77 I 
Palm 
011 
8.60 
7.84 
8.98 
8.38 
8.27 
8.42 
8.27 
8.72 
8.90 
9.41 
9.74 
9.05 
9.82 
9.17 
9.51 
8.87 
9.58 
10.45 
11.61 
• Taken from U. S. D. A. Tech. Bul. 737. 
Palm 
011 b 
9.27 
8.25 
8.59 
9.51 
8.71 
\ Whale I Coconut I ::i,';!i I Babassu I 
~ 
----
11.51 II 8.41l I 10.00 
I 
I 
10.62 8.56 8.97 
10.40 8.69 9.39 
9.46 8.83 9.28 
10.29 8.85 9.6,2 
11.26 8.74 9.47 
I 
10.92 8.27 9.29 
11.38 7.55 8.94 
14.52 8.08 7.67 
I 18.04 7.65 9.41 18.72 8.21 11.03 I 16.90 7.14 8.81 I 
13.27 8.36 9.82 I 9.52 8.81 8.93 
9.51 9.76 9.88 
10.62 9.28 9.28 
12.62 8.59 9.72 9.01 
12.69 8.96 9.70 9.55 
15.32 9.03 9.68 
"B-Palm 011, Niger, N. Y.: E, Palm 011, Sumatra, N. Y. 
Ollve 
foots 
10.35 
9.28 
9.80 
8.10 
8.46 
10.21 
10.41 
10.32 
9.59 
10.78 
11.79 
13.09 
12.90 
10.24 
10.61 
11.44 
11.27 
11.64 
14.52 I 
Marine 
oils 
102 
101 
100 
93 
99 
103 
99 
106 
119 
131 
126 
119 
107 
83 
88 
96 
111 
107 
142 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Cotton 
seed oil 
10.00 
10.10 
9.24 
8.41 
908 
8.73 
8.53 
8.60 
9.40 
10.37 
7.95 
8.71 
10.16 
10.98 
1049 
8.25 
9.44 
8.36 
8.55 
~ 
00 
Cl1 
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TABLE 9. STOCKS OF THE CHIEF FATS, AS OF DECEMBER 31. 
l Units of 100,000 Ibs.)-
Year 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
Tallow 
79.1 
94.6 
63.3 
69.0 
61.4 
51.9 
84.1 
77.0 
66.6 
99.6 
140.9 
163.4 
185.7 
255.9 
326.5 
295.7 
244.0 
196.0 
194.9 
240.8 
303.5 
Grease 
89.4 
79.5 
39.9 
55.6 
39.6 
39.4 
47.3 
49.3 
36.1 
62.2 
74.5 
85.2 
64.5 
87.5 
70.3 
60.2 
57.9 
72.9 
58.4 
55.7 
127.1 
I Marine oils I 
60.3 
44.4 
49.3 
45.5 
47.5 
58.3 
67.7 
92.2 
70.6 
102.1 
157.1 
147.0 
142.3 
144.4 
196.0 
191.6 
214.1 
216.4 
259.4 
245.2 
199.5 
Palm oil 
4.7 
4.6 
15.8 
18.8 
23.6 
25.8 
18.0 
41.3 
21.7 
52.6 
93.S 
89.1 
80.3 
105.8 
77.0 
69.5 
93.8 
155.0 
160.6 
133.4 
154.7 
I Coconut oil 
114.0 
106.2 
121.2 
78.9 
65.6 
58.5 
100.1 
114.8' 
117.0 
193.6 
182.2 
204.1 
136.2 
199.4 
189.2 
153.6 
75.9 
177.7 
216.6 
191.0 
258.0 
• U. S. D. A., Sta. Bul. 59. 1920-36, Fat and Oil Situation Feb. 1941. 
1936-40. 
TABLE 10. NUMBER OF CATTLE SLAUGHTERED, CONSUMPTION OF 
INEDIBLE TALLOW, NET EXPORTS OR IMPORTS OF TALLOW, 
1912-40, U. S. 
Total- number Inedible tallowb in million pounds 
Y.ear of cattle 
I slaughtered Apparent Total I Net exports· production consumption or imports 
1912 13,386 256,372 228 -28 
1913 12,939 -28 
1914 12,676 252,237 255 3 
1915 12,901 -23 
1916 13.793 311,595 309 -2 
1917 16,741 234,810 301 66 
1918 17,093 293,660 I 341 48 
1919 15,027 289,199 262 -27 
1920 13,470 339,907 311 -6 
1921 12,428 426,120 399 -12 
1922 13,706 459,765 464 -27 
1923 14,283 494,612 466 -23 
1924 14,750 539,4'59 516 -31 
1925 14,704 485,064 479 -16 
1926 14,766 536,425 507 3 
1927 13,413 560,621 574 6 
1928 12,028 497,222 519 11 
1929 
I 
12,038 534,754 515 13 
1930 12,035 570,942 I 525 -5 1931 12,055 587,418 566 1 1932 I 11.918 607,772 I 586 0.5 1933 13,025 636,675 - 567 0.2 1934 14,968 745,114 I 717 43 1935 \ 14,776 I 442,000 I 718 246 1936 16,093 608,000 726 66 
1937 
I 
15,210 
I 
625,000 I 676 3 1938 14,754 762,000 764 0.8 1939 14,401 920,000 874 - 0.6 
1940 948,000 I 885 - 0.6 
• Agricultural statistics, 1940. 
bU. S. D. A., Sta. Bul. 59. 1912-35; Fat and Oil Situation Feb. 1941 and 
July 1939. 
• Net exports Indicated by minus sign. 
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TABLE 11. GLYCERINE, PRICE, PRODUCTION, AND STOCKS, 
UNITED STATES, 1920-1940. 
Price" per pound Stocks b I Production In dollars 
Year In terms of 100 percent glycerine 
Undeflated I Deflated' In million pounds 
1920 .255 .113 11.2 
1921 .163 .115 18.3 
1922 .166 .118 21.3 
1923 .172 .117 20.7 
1924 .176 .123 20.8 
1925 .199 .132 21.0 
1926 .275 .188 12.4 
1927 .249 .179 21.0 
1928 .1'56 .111 36.5 
1929 .144 .104 31.6 
1930 .133 .106 26.7 
1931 .119 .111 25.9 
1932 .106 .112 34.4 
19.33 .104 .108 44.5 
1934 .131 .120 24.2 
1935 .140 .120 33.0 
1936 .163 .138 34.4 
1937 .230 .183 31.2 
1938 .145 .126 56.1 
1939 .125 .111 77.7 
1940 .125 .109 70.9 
• Glycerine chemically pure, per lb. f. o. b., New York. 
Source: Bureau of Labor Stat. "''holesale price no. 645. 
b Soap. July 1940 . 
• Deflated by index of wholesale prices of all commodities. 
43.8 
51.2 
68.3 
79.7 
76.1 
82.7 
93.1 
102.6 
104.4 
112.1 
110.9 
112.0 
107.1 
95.8 
122.5 
113.0 
123.3 
135.2 
129.7 
146.9 
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